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1552. Testing of Glass Volumetric Apparatus. N. S. Osborne and 

B. H. Veazey. (Bureau of Standards, Bull. 4. pp. 558-601, May, 1908.)— 
This paper deals with the testing of the accuracy of glass measuring flasks, 
measuring cylinders with or without subdivisions, transfer pipettes, burettes 
and measuring pipettes with partial or complete subdivisions, as carried out 
by the U.S. Bureau of Standards. General specifications are given, together 
with special requirements for the various types of vessel, rules for manipula- 
tion, tolerances allowed, &c. Tables are also given showing (1) the masses of 
volumes of water varying from 2,000 to 250 c.cm. at temperatures between 
15° and 80° C.; (2) apparent weight in air of water; (8) temperature 
correction ; (4) weight in gm. of 1 litre of dry air containing 0°04 per cent. of 
CO; at the temperatures 15-81° C., and pressures 720-775 mm. of mercury. 
T. H. P. 


1553. Electric Controls for Pendulums. C. Féry. (Journ. de Physique, 7. 
pp. 520-580, July, 1908. Paper read before the Soc. frang. de Physique, Jan., 
1908.)—The problem was to keep up the energy of a pendulum, allowed to 
swing freely. Various methods are described and discussed. A new method 
is described, in which the pendulum does not touch any solid body during its 
oscillation. The pendulum carries a magnet which swings freely in a copper ring 
that forms the bob of an auxiliary pendulum of equal period with the principal 
pendulum. This auxiliary pendulum operates the contacts, of which there 
are two in each period—one to feed the sustaining bobbin, the other to actuate 
the clocks controlled by the principal pendulum. The auxiliary pendulum is 
actuated by the reactions between the free pole of the oscillating magnet and 
the currents induced thereby in the conducting annular bob of the auxiliary 
pendulum ; and the principal pendulum is only subject to the friction of the 
air and to this magnetic damping, both of which are constant. te ae 


1554. Use of Micro-balance. QO. Brill and C. de B. Evans. (Chem. 
Soc., Journ. 98. pp. 1442-1446, July, 1908.)—The balance used was a modified 
and improved form of the Nernst quartz-fibre balance. It was possible to 
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read to 002 of a division of the empirical scale corresponding with 
0-004 mgm., appropriate corrections being made in the readings by means of 
a calibration curve. The amount of material necessary for the determination 
of atomic weight or density is reduced to a fraction of amgm. The electro- 
chemical equivalents of silver and copper were compared with a very satis- 
factory result, the weight of the copper deposited in a single experiment 

from 0°56 to 1 a. ehce The electrochemical equivalent of antimony was 
found to bé 40°9. | be for the ‘injedsurement of the 
density ‘of solids w ict can bé obtained in Fégular form. ‘The solid is first 
measured in all its dimensions and is then weighed ; the advantages of this 
measurement over the methods ordinarily used are obvious i in the case of rare, 
valuable, or chemically active Substances. F. E. S. 


1555. Relation between..Compressibilities, Thermal Expansions, Atomic 
Volumes, and Atomic Heats of the Metals, E. Griineisen. (Ann. d. Physik, 
26. 2. pp. 898-402, June 9, 1908. Comitithicdted from the Physikal.-Techn. 
Reichsanstalt.)—By developing Mie’s. theoretical considerations [Abstract 
No. 1450 (1904)], the author shows that, for metals which are monatomic in 
the solid state, 8av/KC, should be constant, 8a representing the thermal 
expansion, v the volume“of ‘a gii.-atom/'K-the compressibility, and C, the 
atomic.heat at,comstant pressure. . For 19 metals examined, the value of the 
above, expression, is approximately constant, deviations from the mean value 
being greatest for sodium, antimony, and bismuth. The results hence justify 
the assumption; that the solid metals and mercury. are monatomic. It is also 
calculated, that iridium, the compressibility of which. is.unknown, is the least 
compressible of all metals and also possesses great hardness. For silicon and 
liquid chlorine the quotient 8av/K has the same veree as for.metals. [See 


"1558. ‘Longitudinal of Melal Rods with, rounded Euds. J. E. 
Sears. _ (Cambridge Phil. Soc., Trans. 21, No. 2. pp. 49-105, Aug, 25, 1908.) 
—A complete discussion is now given, with experimental confirmation from 
Several, aspects in addition to that mentioned in Abstract No. 1988 (1907). 
By combining St. Venant’s theory of wave propagation of stress with that of 
Hertz for the stress.in the neighbourhood of contact of two solids, an 
approximate solution is obtained for the position in the rod where the end 
effect ceases to disturb appreciably the propagation according to St. Venant’s 
formula, for which some justification is to be found in the agreement between 
the observed results and the calculations, The theory is extended to plane- 
ended rods by considering these as being built up of a number of round- 
ended hexagonal prisms. Thecurve relating duration of impact and length of 
one rod, the other rod remaining constant.in length, consists of three, or 

possibly four branches, The first of these and part of the second were 
confirmed by the experiments. The branches join, at points where the 
length of one rod is a multiple of that of the other. The increased duration 
of impact with low velocities was followed down to a yelocity of 0°6 in. per 
sec. It is probable that the values become slightly too high at these 
velocities, owing to the relative importance of the non-homogeneity of the 
metal, The equality between the Young’ s modulus under static and instan- 
taneous loading was mentioned in the Abstract referred to above. It is 
deduced .that the values of all the elastic constants of a ‘metal ave the same 
under instantaneous as under steady stress, bat -there appears to be ah — 
‘implication that if an ‘elastic time-effect be 
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case of Al) then the measurement of strait upon Whtich the calculation of the 
static modulus is founded is that taken’ immiediately ‘after loading. ‘It i 
shown ‘that, as pointed out by Hopkinson and Rogers in the’ case of hot 
metals [see Abstract No. 2072 {(1905)],' ‘a certain patt of ‘the sttain Sccurs 
imstantaneonsly wpon application of load, and is independent of the time-eff 
if any. The calculated mean stress over the atea of contactof the rods reac 
72 tons per sq. in:,and max. 108 tons per sq. in:, without observable overstrain 
[comparé Abstract NO. 921 (1905)]. The general chatacteristi¢s of extension 
under stress, when an elastic time-effect occurs will be represented by an equa- 
tion of the form P/(1—be~")/E, where ¢ is extension, P stress; / Tetigth ‘of 
specimen, / time from application ‘of load, hare constants of the 
material. Bis the ordinary static valve of Young's modahis, which imeludes 
time-effect ; With ¢==0, the instantaneous valee of the’ tiodulus'is Obtdined, 
viz., o E(1 + 6) since is‘ small (= for Al). Formula'of the 
above type may be deduced’ from other’ hypotheses, of which one exainple 
consists in assuming the erystalline grains of a meta? to be eolotropic, 
1657. Cohesion of Steel, and Relation 
Meld points. G. H. Gulliver. (Roy: Edinburgh, Proc: 28) pp. 
881, 1908.)—Assuming the existence of a resistance of the nature of friction 
opposed to slipping on planes in a bar of steel) it is readily deduced, since 
slipping occurs along the surface where the difference between the intensity 
of tangential stress and frictional resistance is ‘greatest, ‘that this happens 
at an inclination = 45° — 9/2 to the axis ‘when’ the bar is’ in com- 
pression, or a=s=45°+ 9/2 when in tension.. Here the coefficient of 
friction is! The author has found the wseal value of >to 
be 50° fsee Abstract No. 2017 (1905)} but 6 which ‘should ‘therefore be 
40° has not been satisfactorily verified. Taking ¢== 10°, »=0176, which 
agrees fairly well with Morin’s ‘valaes for the friction of dry 
metals, Further it can be shown that the ratio of yield-points in tension 
approximately, since sin ¢ = tan ¢ nearly. Hence the value of t/e is about 
0°705. Values of t/c obtained for'{-in. diam, steel bar averaged 0°98. and 
for Sin. by fin. plate 0804. On the hypothesis that there exists a cohesion 
of amount K, in the same units as the stresses, acting between the melee 
can be proved that +) + 
steel taking as before ¢ = 10°, we obtain K = 2°884c=8884/. A number ibe 
values of K deduced from observations of ? are compared with the observed 
stress at rupture (final load + contracted area), The values of K range from 
44°0 to 77°9, and of the stress at rupture from 41°6 to 66°5. On the whole 


there is reasonably good agreement, the niet stress cere rather lower 
than K usually. 


16658, Relation Tensile ‘and: Shock: Test Resttts: 0. Thaliner. 
(Stahl u. Eisen, 28. pp. ‘1081-1068, July 20; 1167-1174, Aug: 12,and 
pp. 1209-1215, Aug. 19, 1908.)}—The variation of tensile strength with length 
of specimen is studied, the length being reduced uatil a round notched and 
finally a sharp V-notched specimen are reached, whose‘ breaking ‘loads are 
much higher than those of the usual specimens, as'i$ ‘well known. E 
ments in which various steels weré tested by shock bending, led’ to the bau 
of knowing the energy absorbed‘up to the moment at’ which fracture bé 
‘This was studied by giving repeated blows of increasing energy to V-hotctied 
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ot. The conclusions are that the energy absorbed 
up to the commencement of breaking is dependent on the depth of specimen ; 
the specific resistance to shock increases with the depth or the area of cross- 
section in a different manner for different metals. The ratio of the energy 
absorbed up to the commencement of fracture to total energy required for 
fracture is different for the different kinds of steel. Comparative static bend- 
ing,tests of notched specimens are also given. The principal generalisations 
from this series of tests refer to the type of fracture. Whatever type of 
fracture is found in.the static test, there is a tendency to a more crystalline 
fracture in the shock test.. If a cup-and-cone fracture is found in the static 
test without any crystalline surface, the fracture of the shock-test piece will 
be similar, but may or may not be crystalline ; in this case the energy absorbed 
is always high, Series of static and shock bending tests with notches of 
different forms are also described, “Velocity” is only dealt with from the 
point of view of the effect of variation of depth of section of the shock-test 
piece. It is argued that increase of “ velocity” will raise the max. load during 
fracture, hence the load-deflection diagram will vary for different velocities in 
a similar manner for mild, hard, or tough steel, the ratio of the energy 
1550. Torsion of Angle-Iron. F, Kotter. (Preuss. Akad. Wiss. Berlin, 
Sitz. Ber. 89. pp. 985-056, 1908.)—Gives a complete mathematical i 
the following formula being arrived at :; M==M’' + 2GTd‘C, where M’ is the 
value of the torsional moment for a rectangle of sides 4 + 4, and d respec- 
tively, viz., M’ = 4 TG(, + 4 —0°68d)d*. Here Gis the shear modulus, C is 
the value. of the torsional moment for unit width (d=1) and unit angle of 
torsion (T =1 per unit length). /, and 4, are the lengths of the arms of the 
angle-iron; measured from the intersection of the centre lines of the arms. 
} F. R. 


‘ 4860, Factor of Safely in Marine Engineering. J. O. Arnold. (Inst. 
Naval Architects, Trans. 50. pp. 260-282; Discussion, pp. 283-289, 1908. 
Engineering, 85. pp. 565-566 ; Discussion, pp. 548 and 645, April 24, and 
pp. 598-601, May 1, 1908.)—The factor of safety, based as is usual on ultimate 
strength, is uncertain, as it may give a working stress quite close to the elastic 
limit. No definite proposals are made, however. The results given by the 
author’s alternating bending machine have mostly appeared in previous 
papers [see Abstract No. 2128 (1905)]. Cold-drawn bolt steel does not 
endure the test so well as ‘simply hot rolled steel, and longitudinal test-pieces 
from shafts are more enduring than transverse samples. F. R, 


" 1561. Modern Armour and its Attack, T. J. Tresidder. (Inst. Navdl 
Architects, Trans. 50. pp. 25-46; Discussion and Correspondence, pp. 47-58, 
1908. Enginecring, 85. pp. 484-487, April 10, 1908,)—A discussion of the 
action taking place between projectile and armour. There are three critical 
velocities. of the projectile: (1) That which gives higher initial compressive 
stress than the uncapped point can bear ; (2) the minimum which enables the 
cap. to reinforce the point to such an extent that it can bear the high initial 
stress without fracture ; (8) the minimum which enables the uncapped point 
again to. bear without fracture the stress to which it is subjected. (1).and = 


may, sometimes. coincide... That, (8) probably exists is illustrated by th 
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familiar experiment of shooting a cafidié undeformed’ through a board; which’ 
the author repeated.’ In practice, (8) is vety high.” It is probable that 
of an A.P. shell frequently occurs by a very small piece of the point ‘being 
forced back into, and so splitting, the shell. A larger piece is then similarly 
forced back, ahd so on: Hencé the author considers the main advantage’ of 
the cap is to support the shell against this splitting. ‘Incidentally the’ stress 
intensities in both plate and projectile are increased, and no serious prepara 
work is done by the cap at ordinary striking velocities.’ Caps of the 
form have too small a diam. to reinforce adequately the shell against stresses 


impact is discussed, with special reference to the casé in which the axis of the 
projectile is, on account of gyrostatic action, inclined to the trajectory by an 

amount which increases with the range. "This "tatroduces 

effect upon the projectile. | " 


1562. Breaking of a Wire Rope. 
Eisen, 28. pp. 1240-1242, Aug. 26, 1908.)—Contains a report on the examina- 
tion of a wire colliery rope, broken during use and thought to have been 
caused by criminal interference. The wires obtaimed from positions away 
from the break were tested and gave good tensile and extension tests. The 
broken ends of the individual strands:showed the following characteristics : 
(1) Some parts of the wire seemed to have been cut by the lacing over of 
other wires ; (2) breaking partly occurred without any dent appearing at the 
breaking-point ; (8) on many places, both in the neighbourhood of the break 
and at larger distances, dents running out in a spiral form were to be seen; 
(4) round impressions were seen; (5) many ends of wires showed marked 
alterations in the shape of the diagonal section ; (6) partly, the round wire 
became flat, square, or angular. Points where chisel, file, &c., had touched 
were not to be seen, showing that the break had no criminal origin, and the 
alteration in the shape of the wires showed that the rope had mechanically 


+ 1663. Tests of Reinforced Concrete Bridge Slabs, (Eng: News, 60. pp. 145-148, 
Aug. 6, 1908.)—Reinforced concrete bridges which are being used. om ‘the 
Ilinois Central Railroad in Chicago are described in detail, “A report by 
A. N. Talbot is also given, which describes tests made upon complete beam 
or slab members weighing 88 tons each, having. a span of 26 ft., width 
6 ft. 8 in., depth at centre 84 in., and 1°25 per cent. of 1-in. corrugated bars 
as reinforcement. Loaded at the 1/8 points the beams failed at total loads of 
from 800,000 to 840,000 lbs., and are stated to have behaved as well as 
laboratory-made beams are usually found to do. One beam had no reinforce- 
ment in the form of stirrups ; but the others had rectangular transverse hoops 
and in these the longitudinal bars were bent up more gradually than in ‘the 
other. The stirrups are considered advantageous, and the slighter obliquity 
of reinforcement diminishes the tendency to failure by “diagonal tension” ; 
these beams withstood the higher loads mentioned. The report includes 
progress of cracking. 


1564. Ship-model H. Wellenkamp. Naval Architects 
Trans. 60. pp. 225-284; Discussion and Correspondence, pp. 284-241, 1908, 
Engineering, 85. pp. 569-664 ; Discussion, p. 542; April 24. 1008.)——This 


| relatively slowly applied. It is Considered that with greater diam. the ineffi- 4 
ciency of caps at low velocities would be reduced. The effect of oblique q 


papes, gives.a, description.of a, new;method .of research work on fluid 
resistance The object aimed at in the 
to apply, constant tractive /power. exactly equal to the resistance the model 
experiences, at a given constant speed, the initial accelerated, portion of the 
motion being by, means ofan additional starting weight (considerably 
greater.than the, towing weight), in the form of a chain whose action decreases 
from, the full extent.of jits.weight.down to:zero at the end of the starting. run. 
The, towing weight is attached to the end of the long bowsprit of the model 
by a,very.thin, piano-wire, which passes.oyer a drum of circumference 1 m,, 
whose surface is blackened,to receive the wavy trace of a style on the end of 
a large tuning-fork. ; The fork has; a slight horizontal traverse, so that the 
fork, trace goes spirally round, the drum, and measurements along the mean 
line, serve to .give;the jyelocity of the model, Should the velocity not be 
constant during the trial can a simple calculation shows what weight has to 
be added to or subtracted from the towing weight to secure constant velocity, 
A device consisting of a supplementary wire of double the linear density of 
the towing. wire sérvé3 to: keep thie towing force exactly constant. . Owing to 
theireduction :of starting: run, a tank dart be'used very much shorter than 
is otdinarily the case in «ship-model experiments ; and no engine gear is 
» 
pp. 176-200. Discussion and Oorrespondénce, pp. 201-226, 1907+1908. .Comi- 
municated from the! National Physical. Laboratory:)--The experiments de- 
Scribed:form) the second part of the researchon the distribution and intensity 
pf the pressure.of the wind on structures [see Abstract No. 24448 (1904)]: The 
present researches wereimade on flat surfaces, of areas ranging up to 100 sq. ft., 
when exposed to the wird, instead of an.artificial current:of air. The main 
object was. to. determine the cause. of the difference between the pressures on 
largé plates,and small plates discovered ‘by 'B. Baker at the Forth Bridge in 
1884... The:author finds thatthe lower pressure on the large surfaces is not a 
dimensional effect, but :an effect: due to the structure of the wind, whose 
gusts are more effective on a small area. The effective pressure of wind on 
# girded or other structure may’ be determined from that on a small model by 
multiplying by the squate of the ratio of linear dimensions. In the dis. 
eussion, ©,’Chree pointed out that the velocities were determined from 
observed. pressures. This is only legitimate when the density is cdnstant. 
drew attention to the of the fact that the resistance 
offered ‘by:a structure to the wind ih ‘the open air was 18 to 20 per. cent: 
higlier than the tesistance offered by the same structure to a steady artificial 
eurrént: - Dines'mentioned having found that the resistance ‘of balloons 
varied. as: the square of their diam., by means of. theodolite. observations. 
Shelford was not convinced that the ratio between pressure and velocity 
1566.: Determinintion of Viscosity at. High: Temperatures.’ CE. Fawsitt. 
(Roy: Ser. A..80. pp. 200-298, April 6, 1908.)—The method used 
consisted .in causing a horizontal. disc to oscillate in its. own plane when 
imimiersed in different liquids and measuring the logarithmic decrement. As 
the method was intended for use with fused salts and metals it was necessary 
to weight/the disc ‘by: applying a load above the surface.of the liquid. Ex- 
perimaents-with water, chlorofonm, mercury, benzene, and ethyl alcohol at 20°, 
with-mereury at temperatures from 65° to 216°,and with sodium nitrate from 
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tube, As aficeclay or graphite, disc, will.cem 
method appears to be well.s 

for experiments,on liquids of moderate viscosity at temperatures considerah 
higher than those which, have previor y been. used ,in work of this 


and compares it with d’ Alembert's principle, as stating that the “ lost forces ” 
form a system in equilibrium. This may be expressed for a single mass m in 
the form, R + mi, or\P +, Ree mé. In the. first of these forms it; ex- 
presses the fact that the forces, P-evercomethe resistances R, andeproduce 
acceleration as well: In the second forny it. puts;te the front the idea that 
the total force P — R sets up static, stress + R.to.an extent determined by the 
resistances; the remainder, becoming) effective as a volame distribution of 
force producing local accelerations... Separating the arbitrary, external, forces 
A, from those determined. by the. conditions of the system, S, the equation 
takes the form A= which he, 


he saysthat this is regarded merely as a, transposition of (i) [ which, surely 
it is], the second sum cannot represent, forces, actually applied.to m, because 
such ought to be included in, the first.term,. Neither, be, can jt be. 
garded as.an equilibrium equation, the second, 
vanish. This may appear, at first sight inconsistent with “clear thinking,” 
but. the, conclusion, is -best..given in. the. authoris own, words, “d'Alembert 


detected in Same 'd new sense ‘by associating: it ‘other ‘force terms 


as their or followit ry more ‘modern ndency, that. sum, “again 
recognised .as force, is regar as, due fo. reaction of m upon bodies that 
transmit. forces.to, it. . It is clear, that. neither. view. preserves the scheme of 

equation (1), .. The first uses, the real. equilibrium condition of (7) in order. to 
exhibit the actual departure from it, The. 
on m,:but on surrounding. bodies.” wi} 201 ebled elim ae oti 


Ser. A. 81. pp. 21-25, July. 80,1 908.)—The relation between surface 
tension y and the surface energy » at absolute temperature” T is given by 
Taking the valué of A Over ‘wide ranges of” temperatures, 
as given by the determinations of Ramsay and Shields for the ey 
substances ethyl oxide, methyl formate, ‘carbon tetrachloride, benzene an 
chlorobenzene, the empirical relation is found that the surface energy of a 
uid in contact wi wn vapour at any temperature is proportional to 
x for, the. five substances Showidg Fie 
of the re elation. tens to yt: te A. 
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1569. Temperature Fluctuation of One Day's Period in the Wolfgangsee. 
F. M, Exner. (Akad. Wiss, Wien, Sitz. Ber. 117. 2a. pp. 9-26, Jan., 1908.)— 
The author conducted measurements, with which he is himself not satisfied, 
in the rainy July of 1907. His electric thermometers were of the A. Kreidt 
type made by Haack, of Vienna ; the glass bulb’and capillary contain a carbon 
thread dipping into mercury. The thermometers had not been sufficiently 
tested, and the insulation of the leads, placed on poles and trees, was faulty. 
The six thermometers were floated about 40 m. from the bank in 40 m. of water, 
at depths of 0°65, 1-9, 4°07, 7°24, 12-2, 21°12 m., and readings were taken every 
8 hours. There are i ications of a temperature seiche, which the author 
explains rather on E. R. Watson’s lines (a stationary low-level wave) than 
upon Wedderburn’s lines (wind currents) [compare Abstracts Nos. 588 
(1907) and 567 (1008); he believes, however, 
| 
F. H. Bigelow. (Amer. Journ. Sci. 25. pp. 418-480, May, 1908. Paper 
read before the Philosoph. Soc., Washington, Feb. 1, 1908.)—The tempera- 
tures of the United States are more the product of heat which is transported 
in the general circulation than of direct solar radiation: An increase in solar 
radiation will increase the heat energy and temperature of the tropics ; but 
this will be followed by a decrease in the temperature of the middle latitudes, 
because the return currents from the polar zones transport an excess of cold 
air towards the tropics over the temperate zones which is to compensate for 
the increase of warm air transported in the upper levels towards the poles. 
This applies particularly to the United States, where the influences of circu- 
lation are registered in the prevailing powerful cyclonic action. In order to 
circulation from solar radiation thé author examines the records 
from 60 (out of the 100) stations of the U.S.; he divides these into 10 
ups of 6 stations and unites them into the three chief groups of ‘the 
¢ States, Plateau and West Gulf States, and Central and Eastern States. 
He also inquires into the relation between solar prominences and European 
magnetic horizontal force, and studies their synchronism with the temperature 
and vapour and barometric pressures of the U.S. in the 1l-year and the 8-year 
periods. The synchronism is better defined in the Pacific States than east of 
the Rocky Mountains, especially in the short period. The amplitudes of the 
three elements (curves of temperature, barometer, vapour pressure) increase 
from S. to N, In the long-period curves an increase in the prominence and 
magnetic-force numbers is always accompanied by a decrease in temperature 
and vapour pressure, but by an increase in the barometric pressure; in the 
short period the same rule holds for the east, but the reverse for the Pacific 
States, whose temperatures generally are the reverse of the central and 
eastern districts in the sense that the monthly residuals have opposite signs. 
This is explained by the circulation. The Pacific States may practically be 
considered as part of the tropical system, characterised by a quiescent state 
of the atmosphere and freedom from cyclonic circulation ; part of the Rocky 
Mountains and high-pressure areas ‘advance down thé 
| 


p:998, July 80, 1906,)—The author had suggested [Abstract No. 719 (1908)} 
that ballons sondes should be fitted with instruments of different types in 
order to test the reliability of these instruments. Hergesell ‘and others have 
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meanwhile done this. With thermogtaphs of his own and of Teissereric de 
Bort's, discrepancies amounting to several degrees Centigrade have been found 
on the simultaneous records, both’ at Strassburg and at’ Uccle}' the “dis- 
Sitz, Ber. 117. 2a. pp, 217-229, Feb., 1908.}—Cloudiness is 
in tenths.of the covered sky area. The records frequently indicate a cértain 
preference of the observer for certain numbets. Thus *the St. Gotthard 
cloudiness statistics for 1906 contain the number 4 in 81 cases, 100 times the 
number 5, 14 times the number 6, and 102 times the number 7. ae 
the recotds for 18 high- and low-level stations, the author ‘finds @vidénce’ 
individual preference in the Sonnblick statistics, where several observers 
succeeded one another ; the Ben Nevis records appear very reliable. ‘The 
author then investigates how the tables of cloudiness-numbers are connected 
with the actual degrees of cloudiness. For the deduction of curves ‘he 
considers. the theory of collective objects, as developed by H. Bruns, 
Durand-Gréville. (Comptes Rendus, 147. pp.’ 818-820, Aug. 8, 1908.)—For 
more than a century certain twilight phenomena have been observed which 
never occur during the quarter-hour preceding ‘sunrise or following sunset. 
Such are: the recolouration of the Alps ‘after sunset; the diverging fays 
seen at twilight streaming fromthe west or east; the purple glows in 
the east or west ; the glows following volcanic eruptions ; the “second ray” 
seen in Syria, Egypt, india, @o. The author believes he has discovered a 
single explanation covering all these phenomena. The first observatibns 
to the point were ‘made at Banyuls (Pyrénées-Orientales), in Feb., 1896. 
the sun disappeared behind the Pyrenees, the grey-blue’ shadow 
of the earth was projected on the mists ‘overhanging the sea horizon ‘in 
the east. More: than half an hour later; there appeared below the ‘dark 
band a light band, followed later by d second dark band: This lower dark 
band gradually widened, overtaking the other two. Since then the author 
has observed the same phenomenon in level country, and in all latitudes 
between Rome and Stockholm, the only difference being that the light 
band appears earlier on the plains than in the mountains. Arctowsky~ has 
seen the two first bands under the Arctic Circle, the sun not ‘sinking low 
enough below the horizon to render the third band visible. Thése observa- 
tions show that the phenomenon of ‘the ‘recolouration of the Alps" after 
sunset is only one manifestation: of a general” phenomenon, rendered 
more striking by local conditions. The explanation by an incurving of the 
solar rays due to the chilled air in the valleys must therefore be rejected. 
The author states that it is necessary to admit the permanent existence of 
a luminous conoid within the cone of the earth’s shadow. The cate, he 
adds, is no doubt to be sought in the layer of inversion of temperature 
which Teisserenc de Bort has shown to exist in the atmosphere at an 
altitude of 12 to 14 km. The luminosity in question ‘never descends to 
the earth’s surface, the observations giving 1,600 m. ds the minimim 
approach. Similar phenomena: to the above also occur in the 
‘before dawn, but the observations are less numerous. ‘The evening 
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vations were made well as 
altitude, and sometimes igher than jot Blane 16 


sively from east to “west, this 


being followed . by a 
th 
author observed rosy rays crossing the zenith and converging. towards the 


» 4874, Search for a Particular Class \of Rays which may be emitted by the 

Sun,...H... Deslandres.. (Comptes. Rendus,..147; pp.-878-875, Aug. 17, 1908.) 
—-From: his. observations of the phenomenon of :second: twilight, _Durand- 
Gréville infers the existence of a luminous conoid which penetrates. into 
the, interior. of the earth's shadow-cone, and reilluminates the eastern 
part of..the, sky 15 or 20 min. after, sunset) [see »preceding: Abstract]. 
Apparently he ascribes. the phenomenon to reflection of the solar. rays by 
the higher. strata of the atmosphere, since he indicates as its possible 
origin the layer of temperature inversion discovered by Teisserenc de Bort. 
While admitting the probability of this explanation, the author suggests 
another,, The solar radiation as observed at the surface of the earth extends 
from_about wave-length 10 » to 08 by 
the absorption, of  water-yapour.on. one. side, and. of permanent gases on 
the other, . But there is no.reason why these absorption ‘bands. should 
extend indefinitely ; on the ultra-violet side, for instance, the atmosphere 
may, become transparent again at a certain distance from 08 Acoord- 
ing .to Schumann, the ultra-violet absorption, band extends. at: least to 0:1 », 
but. beyond, this limit there may be rays which are capable of traversing 
our atmosphere. It is further possible that these rays may have a much 
Sreater. index of. refraction than the known cays, the edges of an 
absorption band anomalous. dispersion, accompanied by large differences of 
index, is to be,expected, If the ratio (m — 1)/d, where. is the index and the 
density of the gas, is 5 or 6 times as great as for the visual’ rays, sunset 
would take place about 15 min. after sunset observed with the eye. Ii, 
again, it be assumed that these rays excite phosphorescence.of atmospheric 
Particles, a not unnatural supposition in the case of ultra-violet rays, then 
the. phenomenon. of second twilight can: be explained by their.intervention. 
The,author, suggests a method by which. search ,might, be made for. the 
Supposed. new rays, and other similar rays, adding that the search . would 
already have been undertaken at Meudon if the staff and budget had been 
sufficient, The earth’s.atmosphere acts upon the. sun's, rays like a prism 
with angle increasing with the sun’s zenith distance ; it deviates them un- 
equally,,and may separate them. Here, then, is a natural prism. directly 
adapted for the search after unknown solar rays. having .an index notice- 
ably .greater.or less than the known rays...The research apparatus should 
be movable in a,vertical. plane passing throygh. the. sun.and .should.;be 
provided with at least.a rough azimuthal circle in order, that it may be 
kept in this plane even when the sun has set for our eyes. The equipmeat 
should comprise all the known means for detection of invisible radiations : 
eens ae. phosphorescent substances, and instruments for 
g. the conductibility of the air, and the.discharge-of electrified 

. The observations would be made on a mountain or even from 
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’ the, sun—a fact which, he remarks, affords proof of the refraction ‘of the 

| solar rays penetrating the shadow cone. A. &; 
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a, balloon .(Singe -the phenomenon: of the second: twilight only visible 
above, 1,600 of 2,000 m. would: be:-advisablefor a first 
study, At.sunset (or sunrise) the rays sought for might ‘theny'during a 
few. minutes,. be separated from, the ordinary rays, and: only: interfered 
with, by diffuse sky-light. Once discovered, perhaps there is hope :that 
the rays may, exhibit.some property which 
1576. Hoitstorm. following Ahe an Electric 
(Comptes .Rendus, 147, pp: 875-877, Aug. 117, 1908.)++The 
author, quotes a letter received from a colleague, M. Fagniez,’ of :‘Chateaw 
de la Bonde, describing ‘a hailstorm “which ‘occurred 'thete on 
June ,26, about. 5.80 pim,;\under peculiar circumstances.) ‘The ‘storm swept 
over an area,-about, 14‘km; im Jength and 2 km, in »breadth, Its ditection 
corresponded to that of a 45,000-volt three-phase transmission-line Which has 
been operating for, undera year, | The line:is roughly paraiiel to a chain.of 
mountains 1000 to 1,100. m.. in height, calied the Luberon; which has a 
utation for attracting hail, is at an altitude of from! 200; to 400 m, and is 
7 from 8 to 6m; south of the Lubéron,.. A number of narrow:valleys 
run down from the chain and are cut at right angles by the line. It was 
observed that the storm, on encountering, at its start, one of these valleys, at 
first followed: it towards the Labéron; then crossed ‘it at a point whete the 
bank dipped, ‘réjoined| the course. of the ‘électric fine, “which had not 
completely deserted, ‘and thence followed the ‘latter: closely till the hail 
effects of the storm were felt most strongly in the imimediate 
vicinity of the line, decreasing gradually on either side.’ ‘At the centre of the 
stricken zone, alomg ‘the trate and following ‘the contouts ‘of ‘the électric 
cables, the fell -without| rain during nearly a quarter of an hour, while at 
the two sides it’ was accompanied by water. ‘Storms in this region gen 
come in the opposite ‘direction ‘to that which this one’ took, and: 
bringing hail.» Theoauthor suggests that the observations indicate that the 
action of the current had some effect in attracting and directing the storm: A 
landowner, who was 400m. from the cables:in the region where the storm 
began, reported having seen near the cables three great balls ‘twice the size 
of a'man’s head, which ‘reriained suspended for a’ moment, ‘and: then ‘ex: 
ploded immediately before the fall of hail. The author retnarks ‘that while 
there is little doubt thd the storm,-whether 
Searching er Sounds’ with the Acoustele. 
F. Diénert, A. Guillerd; and Marréc. (Comptes Rendus, 146. pp. "1182+ 
1184, -1908)—The acoustéle is a’ cornet; in the lower of 
the interior of whieha solid cone is fixed-which turns its base to thé narrow 
of the horn. ‘A hole of about 80cm. depth ‘is made in the grotind ; the 
ent is inserted into it, and the observer listens at the mouth. The 
sound of water flowing underground resembles the noise made by the’ wind 
in a forest. Subterranean waterfalls can be heard at distances of 60 m. The 
instrument‘is more tiseftil than the: not much ‘more 
15, 1008... Hl. and B..Bigelow. (Monthly Weather ‘Rev: 86) pp: 24-89, 
Febi, 1908. Paper read before the Philosoph.:GSoc:, Washington; March 24, 
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1908.)—Preliminary account of some 85,000 observations, involvi 

100,000 re:idings, taken at the Reno Reservoir, which is really a double bons 
voir, supplying thé towns of Reno and Sparks with water from the Tahoe Lake, 
level 6,200 ft., east of the Sierra Nevada. The reservoir level is 4,000 ft. The 
plain is sheltered; the weather is calm till! 10 a.m., when a wind from 
S.E. springs up which turns to the W., and increases in velocity up to 80 or 
40 km. per hour in the afternoon. Five towers have been erected, all in a 
straight line E. to W., three on the reservoir walls, two outside in the field, 
all 46 ft. in height, but @ne on lower level than the others. On these towers, 
and further ofi'the ground and the water itself, are placed 29 pans for 
evaporation tests; three pans are floating on the water, which has proved a 
troublesome disposition. Six improved Piche evaporimeters were also used ; 
im high winds the evaporation from the edge of the filter paper is quicker 
than the supply of water from the feeding tube to the edge, a distance of 
8 cm. The evaporation from the paper is 1:177 times faster than from free 
water, per unit surface of 1 cm. The location of the pans relative to the 
water of a reservoir is of primary importance for ‘the amount of evapora- 
tion. The paper tabulates the observations and discusses them. Recording 
| [Compare Abstract (1908). H. B. 


4878, The the Tidal Wave inthe Adriatic. R. Sterneck: 
(Akad. Wiss, Wien, Sitz. Ber. 117, 2a. pp. 151-208, Jan., 1908.)—Our know- 
ledge. of the tidal phenomena in the Adriatic Sea was based chiefly on the 
publications of the Adria Commission of 1869-1870, when the establishments 
for 6 ports—Triest; Pola, Fiume, Zara, Lesina, and Corfu—were determined. 
By. interpolation the time equations were fixed for other ports, and the author 
deduced, some years ago, from those figures the probable isorachies (lines of 
equal establishment) for the Adriatic. When the Militar Geographisches 
Institut put up tidal gauges at RogoZnica and Sestrice, however, mistakes were 
discovered in the interpolater figures. The author has hence determined the 
establishments of 26 ports of Dalmatia and the other coasts ; his son Robert 
has made three determinations on the Italian coast, and 6 stations have 
been investigated by the just-mentioned institute,.so that reliable data were 
at his disposal for 83 stations. The paper describes the tide gauges (of the 
ordinary type) and his method of reducing the records. The conclusions are 
the following: As regards the tides the Adriatic may be divided into a 
southern portion (south of the line Monte Gargano—Ragusa), little explored, 
but apparently connected with the tides of the Ionian Sea, and a northern 
portion, to which the author confines himself. The port establishment (¢.c., 
the difference between high or low tide and the upper (or lower) transit of 
the moon) sets in with the value 4 hours, increases as the wave advances, first 
northward along the Austrian coast and then southward along the Italian 
shore, and reaches Ancona with the value 12 hours or 0: The velocity of the 
wave varies greatly from 800 km. in the south to 25 km., near Sestrice and 
Punte Bianche (district of Zara), The wave may be regarded as an oscilla- 
tion of 12°4 hours’ period about two nodal lines with a phase-difference of 2 hours, 
intersecting at right angles near Arcona, about 50 km. east and 20 km. north 
of it. The shallow channels near Zara retard the waves and cause the tide to 
enter from both sides. The amplitude of the wave ranges from 19 cm. about 
the middie 'of both coasts to 88 and 98 near the head of the Adriatic ; the 
mean is 29cm. The daily inequality is so marked in’ some parts that one of 
the tides may almost be suppressed. ot Bi 
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1579. The Calabrian Earthquake of Oct. 23,1907., G. Mercalli. (Comptes 
Rendus, 147. pp. 288-286, July 27, 1908.)—The Calabrian earthquake of Sept..8, 
1905 [see Abstract No, 884 (1907)] was succeeded by 824 after-shocks till 
July 81, 1907. Then followed a calm, till the new .carthquake .took place, 
which did not affect quite the same district, however. After five preliminary. 
shocks on Oct, 28 came a stronger shock at 9.29 p.m., and then the disastrous 
concussion at 9.82, lasting 10 or 12 sec. According to the author's studies in 
April, 1908, the epicentral area seems to have been very restricted, only a 
few sq. km. The destructive waves were confined to the Jonian slope of the 
Aspromonte ; the weaker waves travelled further to the Tyrrhenian.slope of 
the Apennines. The great lithological heterogeneity of the district explains 
some of the peculiarities of the destruction ; 


1580, Seismic Records oblained at Gottingen in 1906. K., Zoeppritz. 
(Gesell, Wiss. Gottingen, Nachr,, Math.-Phys, Klasse, pp. 129-190,.1908.)— 
The observations have been carried on by Angenheister and the author, as in 
the three previous years. The constants have been well maintained, .the 
period of the vertical instrument decreased from 5 to 8°7 sec., however, in 
the course of the year, as the small springs had not been properly tempered. 
The paper is mainly tabular, but discusses the microseismic movements 
at some length. In these O. Hecker distinguishes four groups, whose 
periods are 4 sec. maximum, about 7 sec., 80 sec., and one of several 
minutes. The first oscillations are very feeble, as the station is fortunately 
situated ; only the 17-ton pendulum (with magnification’ of 2,000) records the 
vibrations of the gas engines in the Gottingen electricity works, 25 km: 
distant, yielding as a rule a regular sine curve of 160 periods per min. 
and marking beats when several motors run at different periods, The third 
(80-sec.) movements which Hecker ascribes to the position of the atmosphere 
on the earth's surface are also weak. Particular attention is drawn to the 
movements of the second group (period about 7 sec.). which are generally 
regarded as meteorological, These microseismic fluctuations are weak 
when there is a uniform barometer all over Europe, including the. north ; 
when a depression approaches from the Atlantic, the movements become 
pronounced. The immediate cause of the oscillations is not clear; however ; 
it might directly be the pressure-differences (Hecker), although we do 
not understand how that could call forth periodical oscillations in the earth ; 
or the local gradients and winds (not likely, according to Hecker and the 
author), or the waves breaking on the shores. The author inclines with E. 
Wiechert to the latter view. He has examined the records concerning the 
state of the sea from 28 stations on the Atlantic, the Channel, North Sea and 
East Sea, in France, the United Kingdom, the Netherlands, Germany and 
Norway. Unfortunately, the state of the sea is as a rule estimated’only once 
a day in a rather arbitrary manner ; he finds a good agreement, however, 
between his observations and the reports from Norway for the first two April 
weeks of 1906, and he tries to allow also for the direction in which the breakers 
paper is illustrated by plates. 


1681. Microscismic Tremors. and. Venidtions, E. Burbank, 
(Terrestrial Magnetism, 18.. 1-20, March, 1908.. Paper read before 
the Philosoph. Soc., Washington, Feb, 29, 1908.)—In 1874, Rossi drew 
attention to the baroseismic effects, microseismic motions accompanying 
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baromiettic Orriori calls’ them pulsatory “oscillations, and he 
observed at THkyd tw 'series of vibrations of and 8 
period seems to be’the fundamentat vi period of the plain of Tokyo. 
Phe “author has ‘thade’ observations ‘at’ Chelténhath ‘with a “horizontal 
péndulum ‘seismograph - -Of the Omortt type’ consisting’ of two components, 
NiS: and'EAW. The were in 1906 mourited in a special buildin ing 
to avoid disturbance by the wird. ‘Pulsatory oscillations having been noti 
coinciding with a'storm on Sept. 27 and 28,1906, observations weré first con- 
ducted purposely wittiout ‘any ‘knowledge ofthe barometer.’ Notes on 75 
cases are‘recorded.’ The tremors ‘do not’ accompany depressions only, but 
occur often Wher the barometer ‘is ‘rapitfly rising ‘or falling ; they are most 
pronounced! when the storm centre’ passes’ from land to sea or from sea 
to land. G. H. Darwin has calculated that with a fall of the barometet 
through 1 in. the earth's surface should rise 45 cm. The difference of 
waterilevelwill rarély' be observed over the sea, where the pressufe will 
be\-Compensated but the tilting of the earth's crust should ‘be noticed 
at the shore-line;''» The ‘strong winds may, in addition to these static 
préssures, set lat ge tiasses of water in oscillation, and the storm waves thus 
created may cause’ vibrations iti the-adjacent'land area. Why such vibrations 
should gerierally ‘have’a definite period—about 8.8 sec. in the Cheltenham 
caseis not cleat, unless that pally ry vibration of 
the ‘locality. cutlets wok ti A fi ‘ ff. B. 
vi1882) Actinic ‘Radiation dhe’ Sun’ ats Monte Rosa. -C. 
(Aicoads Linceij Atti, 17. pp. 118-118, Aug, 2;and pp. 214-225, Sept. 6, 1908.)— 
Obsefvations made at the Queen Margherita Observatory with Elster and 
Geitel’s :photoelecttic: actinometer, show that solar actinic radiation is 
absorbed by the: earth's atmosphere much ‘more readily than the thermal 
radiation, ‘unlike the latter, undergoes. no selective absorption. The 
coefficient of transmission for 
1688, Borge Solar learn: 28. 
pp- 79-88, July, 1908.)--Record of a series of: spectroheliograms showing the 
rapid growth of)a very jarge solar prominence on Feb. 18, 1908. Visual 
observations had indicated a moderately bright mass of prominences, with 
knot-like .condensations, and the twenty plates taken at intervals show 
the whole, life-history of the prominence: Notwithstanding the sudden 
appearance of the mass, its subsequent increase took place gradually, and no 
evidence .of.radial velocity was shown with! certainty. The max. height 
attained was, 585 of arc, more than-one-quarter of the sun's diam. It is 
important to note that the disc photographs in calcium light on the same day 

thas if: the 
powerful interferential spectroscope could be applied to the study of ‘solar 
rotation. A portion of an image of the sun about 86 mm. diam. was isolated 
by aslit8m. x 0:5 m.and allowed 'tofall on the slit of a powerful spectroscope. 
Thespectrum produced fell on another-adjustable slit by means of which any 
determined radiation could be isolated; probably with the admixture of a very 
amali:amoont of continuous radiation. This. monochromatic ‘beam: then 


— 
‘ 
,e 
{ 
4 
, 
? 
= 


‘GENERAL’ PHYSICS, 569 


traversed'.a double system of‘ cylindrical ‘lenses; an interferometer plate; and 
there was'received by the observing telescope’ furnished with a micrometer: 
Examples of the ‘results: oBtdined are: given fortwo lines 6f éalcitim, one of 
iron and another'of unknown origin. ‘Phe Ca lines show very little evidence 
of ‘the equatorial acceleration, while in the casé of the’ othet two lines this 
feature ‘is is ia withy the determinations by 
other methods, C. P. B: 


High Calcium Layer in Solar H. and 
L. @’Azambuja. ‘(Comptes Rendus, 147. ‘pp. 884-889, Ang. 10, 
One of the chief difficulties emrcountered in the spectroheliographic registration 
of the upper ealcitim strata in the solar atmosphere’ is or account’ of thé 
mechanical adjustment of the secondary slit to the extremely fine line’ cot! 
stituting the double reversal. The dark flocculi which are presented’ When 
the operation is successful are of two types: (1) filaments, more or less 
elongated and straight; (2)'facwlic rings, which’ ate larger ‘areas generall 
sharply defined near the limb. They often ‘last ‘for several days, subject 
meanwhile to rapid changes; and appear to have ‘special! relatioris to’ the 
western borders of faculz. A ‘very notable feature is that they give indications 
of considerable radial velocity, contrary to the general type of matter which 
is photographed with Ksradiation, Velocities up to 40 km. per sec, have thus 
been recorded. Using this Ky radiation it is also found that, the prominences 
round the limb are photographed with the same daration of exposure'as the 

Sept., 1908,)— Remarkable photographs of the solar,surface have recently 
been obtained by the author at Mount Wilson by means of the Ha line of 
hydrogen taken through the large spectroheliograph. These show detail of 
quite a different nature to that shown on the calcium plates, and on several 
days special storm areas have been distinctly recorded. Evidences of cyclonic 
movement are very clearly. presented, and the photographs reproduced show 
the absorption of a dark hydrogen flocculus into the disturbed atea of a spot 
on July 8, 1908. The mean of six measures gave the velocity’ of approach of 
the flocculusas 106 km. per sec. Dealing with the magnetic effect associated 
with large sun-spots, the author suggests that a segregation of positively or 
negatively charged particles rotating in the solar vortex would give ‘rise to 
magnetic lines of force at right angles to the plane of the vortex. If this be 
the case it would affect the light radiated from the spot along these lines of 
force, producing a doubling of the spectrum lines’ with the two components 
circularly and oppositely polarised. To test this special spectrograms wete 
obtained in which the solar light was passed through a Fresnel rhomb and 
nicol prism before falling on the slit-plate. The spectrum was then photo- 
graphed with the nicol in positions varying by 46°. | Photographs are repro- 
duced clearly showing the doubling of the iron line at ’6802°71, ‘thus 
completely confirming the presence of a magnetic field, cc. P. B. 


1587. Solar Magnetic Fields. P. Zeeman. (Nature, 78 0, Ang. 
20, 1908.)-Commienting ‘on the paper of Hale dealing with fhe sinditon of 

‘thagneti¢ field in’ sun-spot'areas [see preceding’ Abstract]' Zeeman endorses 
‘the Opifiién’ 6f Hale that the evidende is ‘decisivé. So far as is known at 
‘present, onily'd strong magnetic field can resdlve’a single line into a doublet 
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having components circularly polarised in opposite directions. In order to 
idee ok too force within the 
Hale solar vortex, the separation. measured, 0°22 A.U., is compared with 
separations determined with the iron arc in the laboratory. The field is shown 
to be about 6,000 gauss. If we regard the Hale vortex as a solenoid with axis 
parallel to that of the vortex, and having one layer of one winding per cm., 
a current of 5,000 amps. would be necessary to generate such a magnetic 
field. This seems very large, but a closer idea of the actual case is given by 
substituting for the single winding per cm. a gaseous conducting circular 
disc, 1, cm. thick, and. of suitable radius, say equal to that of the earth, 
6:4 x 10° cm.—this will give a current of 08 x 10~* amp, per sq. cm, As the 
kathode rays in a Wehnelt tube carry a current of about 10 amp., it appears 


- 1588. Relative Depth of Sun-spots. Ww. Krebs, (Astronom. Nachr. 
No. 4267, p.. 815, Aug. 7,1908. Nature, 78. p. 402, Aug. 27,1908. Abstract.) 
—From measures made with a stereocomparator on solar photographs taken 
at Greenwich on July 4, 5, and 6, the author shows that different spots inthe . 
group near the central meridian were of different depths, and the differences 


e 1680. Apparent Dispersion of Light iw Interstellar Space and Lebedew’s 
Hypothesis. J. Stein. (Comptes Rendus, 147. pp. 228-280, July 27, 1908.) 
—Lebediew, rejecting the hypothesis of actual dispersion in space [Abstract 
No, 1242 (1908)], seeks the explanation of the interesting phenomena 
discovered by Nordmann and Tikhoff in the physical properties of certain 
variable stars. This explanation, however, itself presents rather serious 
difficulties. To begin with, it only applies to variables of the Algol type, 
whereas Tikhoff, by the method of radial velocities, has found an analogous 
difference of phase between the red and blue orbits of a star, 8 Aurigz, 
which is not variable at all. It is true that this result is uncertain, but if 
later researches confirm it, another hypothesis will have to be sought to 
explain it. There is, however, a difficulty of another kind. Though Lebedew’'s 
hypothesis is slightly vague, there appears little doubt that it depends on 
selective absorption of light in the atmosphere of the satellite. But 
Pannekoek, in his thesis on Algol [Leiden, 1902, pp. 21-22], has advanced a 
very plausible argument to show that, in calculating the brightness of Algol 
during the eclipse; the gradual increase of absorption in the satellite’s 
atmosphere may be neglected, and the satellite considered as a dark disc with 
sharply defined edge. It is sufficient for the purpose to assume that the 
absorption undergone by a ray of light in traversing the atmosphere of the 
satellite is proportional to the density’at the point where the ray passes 
nearest to its centre. If pi, ps; are the densities at two altitudes A, Ms, 

in km., and if gravity on the satellite is & times as great as on the 
earth, the oar oh inte. ae law for decrease of atmospheric density with height 


gives piles = k= 1, then == 0-001 for = 55 km. 
Then, if 995 per cent, of a certain ray is transmitted, only 1 per cent. 
cent., will be transmitted for a ray passing 55 km. nearer the centre. Since 
kis probably greater than unity, it follows that in the satellite's atmosphere 
the transition from nearly total absorption to nearly total transparency will 
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considered as a disc. ‘Though the diniénsions of the disc Will differ slightly for 
different spectral regions, the differences will be ‘negligible in comparison 
with the diam. Lebedew refers to a memoir of ‘Schwarzschild’s as authority 
for his statement that the difference. in the-weakening of light in different 
spectral regions shows that the satellite is surrounded by an extensive gaseous 
envelope which absorbs the light of the central star. The author points out 
that in the memoir cited Schwarzschild does not attribute the difference in 
luminous variation of 9 Aquilz, in different spectral regions, to! selective 
absorption by the atmosphere of a satellite, but to selective absorption by 
the star’s own atmosphere. He even expressly states that the luminous 


1800, New Variable Slar of very Short Period al 
tay J. Baillaud. (Comptes Rendus, 147. pp. 280-282, July 27, 1908.)}—In 
the course of an investigation into the distribution of stars in certain regions 
of the chart of the heavens the author has found, on a plate taken by the 
brothers Henry in 1900, a new variable star having, like those discovered last 
year, a variation so rapid “that the passage from minimum to maxifum 
appears to be completely effected in half an hour during thé duration of oneé 
of the three exposures of the plate.” ‘The star’s mean co-ordinates for 1900-0 
are R.A. = 14h. 41m. 81°80s., Dec. = 28° 48’ 59°7"" N. The star is missing on 
the heliogravure enlargement, although much fainter stars are visible. The 
deformation, due to its varying brightness, has probably caused it to be taken 
for a false image and removed in the retouching process. Between June 24 
and July 10 thirty photographs were taken, which have enabled the variability 
of the star to be verified. The brightnesses at maximum and minimum 
respectively are 128 and 148 magnitudes. The passage from minimum 
to maximum requires about 1h.4lm. That from maximum to minimum is 
still of uncertain duration, the observations being equally well represented by 
a period of 11h. 61m. 48s. == 0°4942 day, or one of 7h, 54m. 26s. 08295 day, 
two-thirds the former. A series of photographs, taken on June 29, indicate a 
maximum at 11h, 84m. 28s. Paris mean time. The star is of the 3 Cepliet 
type. The period of increasing brightness, lh. 4lm., is much shorter than 
that of decreasing, which may be either 6h. 18m. or 10h.10m: There 


appears 
to be a halt on the downward grade, perhaps a secondary maximum, 1h. 40m. 


Spectrum of Nebula HY 15 Cygni. M. Wolf. .(Astronom. Nachr,, 
No. 4271, p. 879, Aug. 29,1908. Nature, 78. p. 471, Sept. 10, 1908. Abstract,)—, 
Spectrum photographed with the Waltz reflector on Aug. 8, with an exposure. 
of 84 hours, Gaseous spectrum, showing lines at 878, 434, and 500, with 
indications of others at 869, 897, and 411. cP. B 


REFERENCES. | ‘vie 


1592. Measurement of Angular Velocity. J. Tuma. (Phys. sige 9. 
pp, 565-669, Sept. 1, 1908. Phys. Inst. d. k.k. deutsch. techn. Hochschule, Prag,. 
July 6, 1908.)—Describes a method of determining the momentary value of. BP. 
angular velocity by use of a Hipps chronoscope. Numerous photographs of 
apparatus and diagrams illustrative of the method of use are given in the paper} A 
simple. (S64 We 
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conjunction with astandard Michelson,interferometers, | oC: 


Strictare of the Atom. ‘O: (Soe. Cheth. fnd., Joutt, 27. pp. 781_ 
199, july 81; 1908; Hutter/Memorial Lecttre; read before the Liverpool Section.) 
Deals with the sabject under the following sub-headings : Chemical affinity ; Residual 
affinity and édhesion ;/Electrical view of matter ; Theory of electrons; Bleetric tnass ; 

Wiss: "Wien, Site. 24. pp. 91-10% Jan, 1908.)—A mathematical 
discussion of stationary waves between two fluids. Formulz for the oscillation 
period. in several cases are deduced and the theoretical values, tested by means of 
the resylts,of various experimenters, An interesting case is that of; two layers of 
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s Surface by Spherical Harmonics of the First Three 
Degrees. 0 Love. (Roy: Soc., Proc: Ser. A. 80. pp. 568-556, Juhe 20, 1908) 
is,a sequel; to, the author's. paper on the gravitational stability of the earth 
[Abstract No. 1298 (1907)]. | Accerding to that paper a surface of equal density 
showld be. repcesented, by an. equation, of, the, form a,8; + where 
4, and ay 2» #, are constants, and the a’s small, and S,, S,, S, are spherical surface. 

of the, first three degrees respectively. In the former paper he made. 
certain estimates, of the values of the variables as functions of the latitude and longi- 
tide which should make the earth’s surface correspond approximately with the actual 
distributions of land and water. Inthe present note he revises his estimates, and the 
revised ‘diétribiution shows ‘limits of the continents and oceans ‘in close. agreement 


its Natural History. ‘J. Buchanan. (Nature, 78 
Aug, 20, 1908. paper read before the 


Wien, Sitz. . 119. 2a. pp. 2554278, Feb., 1908.)—Analytical determination of the’ 
top the amount of solar energy received by tlie.earth with the sun at varying! 
déclinations during the year, the results being plotted graphically... 


1599. Transit of Mercury, November 14, 1907. Cc. Sanders. (Konink. Akad. 
Wetefisch: Amsterdam, pp. 108+110, Sept. 8;'1908.)- of ‘the 
transit: at~Chiloango, Portuguese Wiest Africa, a 'Zéiss ‘telescope. of .80 mm. 
apertore and: 120.crm. focal: length, using’ a power of 188, Beginning of: transit. 
abseuredt by! clouds ;times of thind and fourth contact given in;compacison with 
computed values. Jit 066 te Bri 


1600. Mathematical Theory of Star Drifts. A. S. Eddington. (Roy. 
Astronom. Soc., Monthly Notices, 68. pp. 588-605, June, 1908.)—The analysis is 
direct uations necessary to gotermine the constants of the drifts of stars 

direct equations necessary to determine the constants of the drifts into which it 

the: star system’ may be divided. Im the second part of the paper the 

peed 'to the anialysis ‘of the proper motions of the zodiacal stars Cpe 
the American ephemeris. P 


Pickering: \o(Asttophys.) Journ. 27... 1008: 
Observatory 
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Journ. 28, py $5, July; 1908,}-—--Fritsch and Zschimmer both have remarked. upon 
the, transparency of) ultra-violet light [Abstracts Nos. 1629; 1806 
(4907)},: and. the, anthoo bas;definitely determined this for the region more 
refrangible than: 1860. He fimds that. the transparency is Jess than that 
of, quartz aud of thesame order as that of purple fludrite. | A layer of 1+Qmmi! 
is not, transpavent»to» light: of shorter wave-length than A =1700. »fSee 

Fisik.-Chimicesk. ObSéestva, 40. 1. pp. 20-21, 1908.)—If a quantity 
of light-energy falls on a gas per sec., and the fraction a of this quantity is 
absorbed by the gas; the préssure exerted: by the light on the gas will be 
where Vis the velocity of the light! ‘The author déscribes experi- 
ménts made to determine this pressure by investigation of the movément pro- 
duced gas bundle of light-rays.. The experimental pressures agree 
well with the values calculated by means of the above equation, considering 
thatan erfor of 1x 10-* dyne per sq. cm., in some cases, makes a difference 


Refit at of Water. W. Schmidt: 

Sitz:’ Ber."117; ‘2a! Jan., 1908. “From the k.k, Zentralanstalt f, 
Meterdlogie ‘tn. Geodynamik:)—A calculation of the amount of unpolarised 
light reflected from the surface of water is made for various angles of 
incidence from 0° to 90°, If R is the amount reflected and I the, parent 
light, then Eresnel’s theory gives— 


per .cent., and the ratio gradually increases to 6°07 per cent. for 
607; Beyond this the: ratio increases very rapidly ‘to 100 per’ cent. ‘at 90°. 


by ati Angstrten The results obtained were remark- 
ably close.to the theoretical values, showing that Fresnel’s forthula is true ir 
this.case., Fhe author next discusses the effect of the light and heat reflected’ 
from, the surface of the sea on the climate of different parts of the earth. ‘He 
shows that this reflected light and heat must have a considerable effect on 
eastern; and, western shores—and will considerably’ influence 
the growth of vegetation, | >The same conclusion was arrived at by Dufour in’ 
at Notmat Metallic ' Jj. Koeni 
and R. Bender. Physik, pp. 768-788; 
account of experiments on the phase-change of light’ by reflection at tiortial 
igcidence from various metals and metallic compounds of which’ the chief 


v7 
3 
5 


564 SCIENCE; ABSTRACTS. 


results are as follows : (1) Light from a mercury arc lamp being used and the 
refiections from glass to Pt and Au being measured, it was found that the re- 
flections for films of more than 50 yp» are the same as for massive Pt. The 
coherent Au and Ag films from Roessler’s solution have consequently the 
optical properties of massive Pt. (2) Under about 50 pp» thickness of films 
the retardation for Au and Pt is less than for stronger films. (8) The different 
colours of thin gold films is to be traced in part to the effect of chemical 
compounds. (4) For substances which are transparent in the extreme red, 
the phase-change may be conveniently determined from the interference 
bands in the spectrum of the reflected light. This method was used for iron 

ite and antimony glance. (5) For pyrites the authors adopted 
the method devised by H. Kath for quite opaque substances. (6) The phase- 
change by reflections from glass to Pt and Au increases with increasing 
thickness of film of these metals in the sense of a retardation from 0 to 06a 
compared with that to air. (7) The yellow colour of the thinnest surface skins 
change of these metals. 


1606. Magnetic and Electric Variation with 
Wave-length. A. Cotton and H. Mouton. (Comptes Rendus, 147. pp. 198- 
195, July 20, 1908.)—-Measurements of the angle 8, which fixes the value of the 
magnetic birefraction, for nitrobenzene for various wave-lengths, shows that 
its value increases regularly as the wave-length diminishes and rather more 
rapidly than the reciprocal of the wave-length. The electric birefraction of 
nitrobenzene for yellow mercury light at 22° is 97 times as great as that of 
carbon disulphide. Within the limit of experimental accuracy, the dispersion 
of the electric birefraction of nitrobenzene is equal to the dispersion of the 
ae | birefraction. The two phenomena hence appear to have a common 

[See Abstracts Nos, 2046 (1905), 585 (1906), 1508 (1907), 288 see 


1607. Aberration of Sloped Lenses and their Adaptation to Te 
Rayleigh. (Roy. Soc., Proc. Ser. A. 81. pp. 26-40, July 80, 1908.}—The 
paper is divided into two parts, and the second part treats of the advantage 
attending a magnification which is unequal in different directions and of the 
methods available for attaining it, including the sloped object lens. In the 
first part it is shown by analytical methods how the unsymmetrical aberration 
thus introduced may be minimised so as to become unimportant. Among the 
results found in the first part is the condition for no aberration, the inference 
that for a plano-convex lens of index 1°618, neither kind of aberration is 
important at moderate slopes, and a table of obliquities of the incident ray 
for which the plano-convex lens of variable index is free from aberration in 
the primary and secondary planes respectively. The behaviour of a telescope 
is described in which the eyepiece consisted of a 6in. spherical lens and a 
2}-in. cylindrical lens combined with a 14-in. objective. Care must be taken 


1608. Optical Constants of Gypsum ut Different Tiiaiidiibatin: A. E. H. 
Tutton. (Roy.Soc., Proc. Ser. A. 81. pp. 40-67, July 80, 1908.)}—Mitscherlich 
showed. in 1826 that gypsum (selenite), the crystallised hydrated sulphate of 
lime, suffers greater. change «in the position of its optic axes under the 
influence, of heat than any other substance then examined. At ordinary 
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temperature it is bi-axial, with an optic-axial angle of about 60°; but when 
heated to 100° C, the axes come together, producing in convergent polarised 
light the rectangular cross and circular tings of a uniaxial crystal, This may 
be demonstrated in a projection lantern polariscope by means of the heat 
from the lantern alone. The phenomenon of crossed axial-plane dispersion 
is due to very low double refraction, combined with very close approximation 
of the intermediate index of refraction to one of the extreme indices; and to 
‘the fact that change of wave-length of the light or change of tempetature, or 
‘both, cause the intermediate index to approach still nearer to the extreme one 
in question unitil it becomes identical with it, and eventually to pass it. “The 
cross and rings are produced at the critical point of identity which is a 
function of both wave-length and temperature. The temperature and optical- 
axial anglé have a maximum for wave-length 578. In determining’ the 
temperature effect it was necessary, owing to optical differences in crystals 
from the same crop, to make all the tests on specimens cut from one crystal, 
and tables are given of the three refractive indices for the temperatures 
12°5° and 105°C. For four crystals examined the temperature of production 
of cross and rings averaged 110° C. sak . G. ELA, 


1609. Visual Illusion and Fixation. J. Fraser. (Nature, 1. p. 188, June 
11, 1908. From “Journ. of Psychology.”)—A new visual illusion is described. 
It consists of letters or figures on a chequered background of black, grey, and 
white squares. The outlines of the letters are traced, not in continuous, lines, 
‘but are represented by a band consisting of short lines alternately black and 
white, slightly inclined to the direction of the limbs of the letter so as to 
appear like a twisted cord composed of black and white strands. _ The letters 

then appear to be inclined several degrees from their actual direction. 
H. W, P. Y. 


Direct Luminous Sources, Féry. (Journ. de 
‘Physique, 7. pp. 682-640, Aug., 1908. Paper read before the Soc. frang, de 
Physique, May 1, 1908.)—Numerous attempts have been made to obtain 
photometric measurements without using the eye. Unhappily, however; a 
_ substance having the same sensibility as the retina to light has not yet been 
found. The results obtained by photometers which depend on the chemical 
action of light, on the variation of the resistance of selenium, &c., must be 
erroneous when the sources are heterochromatic. The author proposes—in- 
‘stead of measuring the total energy from the source—to measure only the sum 
of the rays of the various wave-lengths which produce impressions on the 
retina, the intensity of each of the elementary rays being made pro- 
portional to the action it produces on the retina. The absorption of rays 
in the infra-red and the ultra-violet portions of the spectrum must» be 
complete, and for Langley’s' wave-length 054 » it is zero. For other 
-wave-lengths the factors of illumination indicated by Lépinay and Nicati 
(Ibid. 2. (ser. II.), p. 64, 1888) are employed. In order to remove ‘the radia- 
tions producing no effect on the retina, a screen limiting the height of ‘the 
spectram at the various points can be employed. This screen has the formof 
the curve of retinal sensibility and all the radiations are concentrated on the 
measuring A simpler method is to use a suitable absorbing 
Green solutions proved unsatisfactory, as they did not absorb the infra-red 
rays sufficiently, but solutions of the copper salts, more particularly acetate of 
copper, proved perfectly satisfactory. Varying the concentration of a solution 
of acetate of copper, the transmitted ray of max. energy can be made 'to 
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coincide with 0°54». In this case experiment shows that only between 0:1 to 
O4iper cent. of the total radiation from a Bengel or an Auer lamip is trans- 
@itted; : To measure this radiation the radio-micrometer of C. V. Boys was 
fouid to be admirably adapted. Using a Bengel lamp it was found that 
whem the light traversed, 2, 8, 7 and 14 cm. of water respectively the deflec- 
tions produced were 468, 98, 46; and 80 mm. respectively. It will be seen 
‘that the absorption increases very slowly when the thickness is greater than 
8cm. The results of experiments’ on. solutions of various salts are given. 
The, great absorption of the solutions makes the use of a lens compulsory. 
Considerable practical difficulties arose from the drifting of the zero, but the 
method of reading devised eliminated errors due to-this cause. Comparing 
an Auer lamp with a Bengel lamp with his apparatus the author obtained 4°98 
as the ratio of their luminous intensities. With a Lummer and Brodhun 
photometer he got 4°88. He also tested an ordinary carbon filament, a 


Carbon filament 0-295 candle per watt, 


” ” 


the photometric measurements. The ratio of tie 
luminous to the total radiation from an ordinary 110-volt lamp he finds to be 
only 0814 per cent. At 97 volts the efficiency of this lamp was 0187 per cent. 
The Auer lamp has an efficiency of 0-401 per cent. but the Bengel lamp 
gives only 0°0914 per cent. in a similar way arc lamps 
and mercury vapour lamps, A. R. 
1611. a Colour Photography. H.E.Ives. (Astrophys. Journ. 27. 
pp. 825-852, June, 1908.)—A smaller amount of silver bromide than is usually 
gives purer refidécted light from the Lippmann film, Increase in 

thickness of the film causes nod corresponding increasé!of' purity so long ‘as 
‘pyrogallic acid development is used: ‘The standing waves are formed 
throughoot the ‘thickness of the film ; non-formation of laminz is due to 
surface-action of the developer. Other developers (hydroquinone) develop 
evenly through the film; and; by bleaching the deposit formed by their ‘use, 
films are obtained giving purer reflected colours than hitherto obtained, and 
increasing in resolving power with thickness. Films developed with ‘pyro- 
gallic acid have small capacity for rendering complex wave-structure (mixed 
colours), but luminosity values are well preserved if ‘the grain is not too fine 
or exposure too long. ' With hydroquinone and bleaching, complex radiations 
‘ate reproduced with a fidelity dependent only on thé practically :attainable 
‘thickness of film ; this resolving power is.at the cost of luminésity... White is 
‘prodinced by the action of white light on fairly coarse-grained, rigidly iso- 
-chromatic emulsions. |. The coloursof natural objects are well reproduced’ by 
‘emalsions ‘suitable for giving white and mixed colours, i.¢., of somewhat 
\oarser grain than is best for pure colours. .pictures of matural objects are 
amore. difficult. to obtain than those of pure colours because of shallowness 
of the resultant standing-wave structure, : A:means has been found of affixing 
‘a flexible silver reflecting surface in optical contact with the film, enabling 
‘the mercury mirror to. be dispensed with. The Lippmann film, by feason of 
its capacity for reproducing’ pure: cdlours, 40 application to 
three-colour photographyz: aff tw ots] A. D. 
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(1812, Interference Fringes in Lippmann Colour Photography... Rothé. 
{Comptes, Rendus, July:6, aud: pp: 100-102; July/20, 4906)~- 
Fringes in photographs.of the spectrum: are dlescribed) visible fromm the gtass 
side, due to the deposition of silver by the stationary waves, modified’in ‘their 
form by irregularities in the thickness of the gelatine, closer together tlie thicker 
the gelatine is, and indicating the intersections of the plane ofthe glass with 
the stationary. waves which vary at different parts of-the spectram uader the 
differing wave-lengths. : The glass takes no part in their formation 7 they are 
not, the ordinary fringes of ‘thin films; each spectrum has: owh proper 
fringes; the number of the fringes in the spectrum /deperids on the thickness 
of the gelatine, but apparently does not depend on the dispersion. . Brilliant 
results are obtained: by backing the sensitive film with a thick layer ofcolour- 

fod lo 

1618. Sensitiveness of Photographic Plates at different Temperatures. R. J. 
Wallace. (Astrophys. Journ. 28. pp: 89-51, July; Seed BVGilt 
Edge” plates, between 24° and’ 75° the curves for the respective temperatures 
cross one another, so that for fainter stars‘ the plate becomes slower as the 
temperature is increased, while for brighter stars the converse isthe casé) | -At 
about the minimum of photographic action the sensitive plate is faster by about 
0°85 star magnitude in.a temperature range of from — 18° to 8% C.| ahdfor'the 
brighter stars.about 0°7 magnitude slower, while for stars of ‘medium magri- 
tude (about 8) there is no apparent change. Photographic sensitiveness 


2200) 


W.. de W. Abney. (Photographic Journ. 48. ppv 818-819,: Aug., 1908.)— 
A sensitive plate which has been exposed to white light just so long: as: ta 
cause 2 faintly marked fog if the plate'were developed, and then‘ exposed to 
the rays of a spectrum has, when developed, an-impression of the ‘colours at 
the blue end of the spectrum ; but; on that part of ‘the plate wherethe orange 
and red rays fell, the fog is Jess intense than:in the surtounding parts. By 
placing a red or orange glass in front of the slit of the spectroscope, and 
giving a more prolonged exposure, the ¢learance of the fog may’ be ‘made 
complete. Bromo-iodide of silver and other sensitive salts are equally liable 
to this-reversing action by the rays of low refrangibility. Gi B. Al 


or hyposulphite of soda), which is the case where 2 negative ‘is 

directly from the developer to the fixing bath ; then the gelatine is silvered by 

accretion of ‘silver particles: to nuclei in the gelatine other ‘than’ the’ 

particles’of reduced silver, which particles-are avoided by the new 

The ‘clear glass thus ‘becomes most stained (“dichroic fog”): the 
on, the new deposit forms a ‘positive picture Which’ may to 

the ‘original’ ‘negative; ttansforting ‘the "whole into 2 positive of 
which the densest portions of the original negative:are now the least 


portions. Similar deposits of silver, gold, palladium, platinum canbe 


1615. ' Pseudo ~ Photographic Phenomena. Villard:'’ de 

Physique, 7. pp. 506-620, July; 1008; Paper ‘read’ before: the Soc. fang. 

de Physique; Jan., whether not | 
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Manganic hydrate acts like metallic silver in repelling 
the mew deposit ;.and so do many other precipitates, but not all; in many 
cases there is an. attraction. A negative cleared by Farmer's solution and 
fixed, will apparently present ao trace of an image : but if it be immersed ina 
silvering solution, first the original negative will be restored, and then dichroic 
fog will begin, and ithe new deposit go on to the production of a dense 
positive. Silhouetiage—In all the preceding cases there is a clear line 
separating the former deposit from the new deposit ; the repulsion between 
them extends for a certain distance from the particles of the former deposit. 
This repulsion exists between any two deposits which differ in their physical 
condition, ¢g., between the silver deposit due to exposure of part of a plate 
and immersion:of the whole in the developer, tines 
exposing the remainder of the plate wet and re-immersing in the developer ; 
the two regions are separated by a clear line which is in no way due to the 

Photographic Effect of Metals and of Potente: S. Saeland. 
(Ann, d. Physik, 26. 5. pp. 800-017, Aug. 25,1908. Physikal. Inst. d. Univ., 
Heidelberg, May, 1908.)—-The effect upon a photographic plate of certain 
metals (Mg, Za, &c.) placed in contact with it has been variously attributed 
te chemical action, a radiation, and to an emanation [see Abstracts Nos. 886, 
1002, and. 1876 (1908)]. -The author's experiments decide in favour of the 
first. pf these. On cleaning the surface of the metal with emery and then 
placing it in contact with or very near to a photographic plate for a con- 
siderable time, a photographic effect is observed. The effect is greatest with 
Mg,'next with Al, and then Zn, but the more active the metal at first the more 
rapidly does its activity diminish. Fresh cleaning of the surface in all cases 
brings the metal to its max. activity. Several amalgams, particularly that of 
Zn, behave in the same way. If some time elapses between exposure of the 
plate and its development, the intensity of the stain is much greater; also a 
rise of temperature increases the effect. The effect diminishes with fall of air 
pressure, and vanishes in a vacuum or in dry hydrogen ; it also vanishes if the 
air is perfectly dry—in fact, the conditions for the production of H,O; seem 
to’ be necessary for the effect to take place. A solution of this substance has 
a similar action to the metals. Very thin sheet Al stops the effect, as also 
does a transverse stream of air of 5. m. per sec. The author concludes that 


,, 1617, Polarisation of Light by Reflection from Glass, L, Zehnder. (Ann. 
d, Physik, 26.5. pp. 998-1018, Aug. 25, 1908.)—The condition of the light 
reflected from glass surfaces is investigated by means of the instrument 
described in.a previous paper [Abstract No. 1688 (1908)], the conclusions 
arrived at being as follows: (1) Ordinary unpolarised light when reflected 
from glass is transformed, not into plane, but into elliptically polarised light. 
(2) The component polarised perpendicular to the plane of incidence never 
disappears in reflected light, but has a minimum value for the principal angle 
of incidence. (8) If the polarising angle is defined as the angle for which the 
above, component is least reflected, the principal angle of incidence and the 
polarising angle coincide. But, it follows from. this that (4) the polarising 
angle cannot be calculated with certainty from Brewster's law by means of 
by the method..of minimum 
deviation, or any other method, rite lo 
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1618. Series in. Alkali Metal. Spectra,. F. A. Saunders. (Astrophys. 
Journ, 28, pp. 71-78, July, 1908.)—Bergmann has recently announced [Abstract 
No. 915 (1908)], among other new series; one in the spectram of: casium, 
which Runge thinks is related to the first subordinate series of that element 
[Abstract No. 605 (1908)]. Ritz has very lately noted the fact that this series 
is not entirely new, and that there are very serious objections to Rurige’s 
proposition [see Abstract No. 1106 (1908)}. The author here tabulates the 
complete series, so far as now known, and shows that the series formula is 


=f | — + Runge Believes that’ this Series 


may be a second sort of principal series, closely related to the first subordinate 
series, Ritz objects to this on the ground that the wave-number differences 


principal series arrangement, The third subordinate series, found by-Lenard 
in the sodium spectrum, seems to be very similar to this one in the caesium 
spectrum. It presents a similar hazy aspect, is equally faint, and has a wave- 
number difference which does.not agree with that of the usual series ; but it 


is probably an unresolved pair belonging to Lenard’s series. Considering 
this to be the case, it cam be included with the others in a formula similar to 
A. W. 


1610, Spectrum Series W. Ritz. (Phys. Zeitschr: 
Aug. 16, 1908.)}—Gives a new formula for determining the wave-length of 


here » , is the cacineocal. of the wave-length in vacuo, N the. ‘universal 
constant, 109675, and m the number of the line considered. The. constants 
a and £6 depend upon the kind of series. The author discusses the formula, 
and shows, from the measurements. of Lenard, Konen and Hagenbach, . 
Saunders, and others, that it gives results in very good agreement with the 


. 28. k PP. 66-70, July, 1908.}—An attempt is made to consider the 
of a spectrum line as expressible in terms of only two constants 
and one independent variable. The two constants are the intersection and 
slope of the curve relating line-energy to total energy, while the variable is 
the specific energy-content of the luminous gas, or as this eer is difficult 
of determination, the potential gradient is employed instead. C. P. B. 


1621. Wave-length of Remainder Rays from Gypsum. J. Koch, (Ann. d. 
Physik, 26. 5. pp. 974-984, Aug. 25, 1908, Physikal. Inst. d. Univ, Upsala, 
June, 1908.)—A redetermination of the wave-length of a band in the infra-red, 


are constant. The stronger line of each pair has the greater wave-length:; } 
this is characteristic of all subordinate series and is just opposite to the 
seems. to run to the same end as these, wherein it differs from the new czsium ‘ 
series, Bergmann finds a new line at 112680 in the sodiam spectrum, ,. This 1 
| lines in spectral series. The formula is— . 
by means of rays reflected from several plates of gypsum, Aschkinass having 3 
found a. maximum at 8°69, [Abstract No. 626 (1900)]. ._Bolometric examina- a 
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tion ofithe from threé and 
gives the reflection maximum at 868, and the hdlf-breadth! of 
0°24 to) 025m) The: band ‘is and. symmetrical. 
1898. Zeeman-éffect jniWeak Magnetic Fields' Ov ww Bagyervatd EB. 
Gehreke. (Deutsch. Phys. Gesell, Verh. 10,10. pp. '867-865, | May 80, and 
10. 12..pp. 428-428, June 80, 1908. Communication from the Physikal.«Techn. 
Reichsanstalt.}—An investigation of the magnetic resolution of tite two yellow 
Hg lines : in both cases no asymmetry of the outer comporétitswas'visible. 
The middle component, however, is broad and somewhat ill-defined, and the 
authors trace the previous ‘the’ difficulty of 
©. M: Corbino. (N. Cimento, 16. pp. 124-129, July-Aug., 1908.)The 
author discusses first the case of a single spherical source’ of radiation str- 
rounded bya concentric’ spherical mirror reflecting’ or!’ its internal surface, 
and placed in a‘ uniform magnetic field AB: The principle is assafmed that 
the source absorbs the same radiations which it emits, the incident rays having 
the ‘same polarisation and the’same Wave-length as those emitted. “The 
source emits in the simple case supposed : (1) a ‘vibration of ‘wave-length A 
parallel to the magnetic field ; (2) a circular vibration \; in the direction 
of the magnetising current ; (8) a circular vibration dy in the opposite direc- 
tion to the current, and 4; <A <A s. The optical effect for any direction is 
the sum of the projections of the three vibrations on the plane at right angles 
to the ray. He then considers the case of two sources identical in énergy, 
S, and S,, of which S, is placed im a: magnetie field: atyright angles to the 
line S,S,, S,; in a magnetic field in direction S,S,, each surrounded by its own 
spherical internally reflecting mirror concentric'with itself s buat each reflector 
has an aperture centred on S,S;, and the radiation through the apertures 
are collected by a fens in suitable position,'so that those from S; are collected 
in Sand vice versd.' This being’ the case; ‘he shows that,’ ifthe energy 
emitted by each source is unity, that absorbed by S, is 2/8 of ‘its own and 
_ 9/8 of that from S,, that is 4/8, and by S,; 2/8. Hf, therefore, ‘the radiations are 
heat radiations, the second law of thermodynamics is violated. ~ He discusses 
several hypotheses on which the apparent violation may be compensated, and 
the second law re-established, only to reject them. His conclusion is as 
follows : That two sources of light identical in spectrum lines, sensitive to the 
magnetic field, and suitably, arranged, absorb unequally the.radiations which 
each, receives from the other. Therefore a,metallic vapour at. high tempe- 
rature, not accompanied by any chemical or electrical processes, either does not 
emit line-spectra, or if it does, should not give rise tothe Zeeman phenomenon, 
referring, here to Zeeman’s latest experiments [Abstract No. 788 (1908)]. 
Also that it is only for band spectra that the emission is proved, to be of heat, 
and; therefore, that band ispectra,are not affected by the magnetic, to 
H. B. 


(9024. Flioréscénce ‘of Platinbdeyanides. A) Levy. (Chem: Soc:, Journ. 
98: pp. 1446-1468, July, 1908.)—Thé inode: of preparation of ‘certaili platitio- 
cyanides exerts a great influence on the intensity of the flaorescence éxhibited. 
By suitable methods some of ‘these ¢an’ be! obtained’ in two modifications 
having’ the ‘same crystalline form, the two varieties showing’ a ‘remarkable 
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difference in: their optical properties; differing in colour and-very greatly in 
the intensity of their fluorescence. The ‘barium and calcium “salts exhibit 
considerable; and the cerium salt only slight fluorescence; ‘Most; but not all, 
platinocyanides fluoresce under the stimulus of radiam radiations, “It is 
remarkable that uranyl platinocyanide fails to respond to the’ stimulas of 
ultra-violet jight or radium, radiations, both the urcanyl- and »platinocyanide 
groups usually conferring the property of fluorescence on salts containing 
them. Attempts to determine if a crystal of platinocyanide becomes’ eléo- 


1626; Secondary Kathode Rays produced Rinigen, Rays: ‘Laub. 
(Ann.dy Physik, 26.4. pp. 712-726, July 28, 1908.)—The author's experiments 
on platinum, soot, and aluminium lead to the following conclusions: ‘When 
Roéatgen rays impinge on a body, there are) formed, in additioni to the 
secondary Réntgen rays, kathode rays, the quantity of which increases with 
the density of the body employed. The intensity of the secondary kathode 
rays depends also on the intensity and hardness, aud, further,on the angle of 
incidence of the primary Réntgen rays, just as with kathode and canal rays. 
The velocity of the secondary kathode rays increases, with the hardness of 
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Retardation ota by Metal Foils. T. 8. Taylen? 
Jourai Sci. 26. pp. 169-179, Sept., 1908. Contribution from the Sloane Lab. 
Gf Yalé College.)—Obsérvations “were made by an improved “method ‘om the 
variations of the ait equivalent by which is meant the diminution of the range 
of the a-particle produced by a sheet of metal foil when placed over the 
source Of rays, or the amount by which the range of the a-partictes in‘air 1s 
cut down by their passage through the foil. The apparatus employed was 
similar to'that by Bragg, and ‘polonium was taken as the soutce of ‘the 
rays. It/ was found that the air equivalents of metal ‘foils decreased ‘with 
the range’(/.2., with the speed) of the aparticies’entering them. ‘The Charige 
is very small for thin foils of the lighter metals when’ the fange of’ the 
a-particles is high ; but when the range is low for thin stieets, of when 
the sheets are thicker, the change becomes quite marked. On comparing the 
change for sheets of different metals of nearly equal air equivalents the rate 


H. Geiger. (Roy. Soc., Proc. Ser..A.'81. pp. 141-161, Aug: 27; 1908.)—The 
total number of a-particies expelled sec. from 1 gm. of radiumhas‘ been 
estimated by Rutherford by measuring the charge carried by the a-particles . 
expelled from a known quantity of radium in the form of a thin ‘film {see 
‘Abstract No. 1881:(1905)].. This number was reduced to\one-half when it 
was found that the «particle should have a-charge 2¢ {Abstract No. 1871 
(1906)].'' The present paper describes an ‘electrical method of counting’ the 
a-particles directly, without any assumption of the charge carried by each. 
The method employed is based on the work of Townsend, who ‘has worked 
out the conditions ‘under which ions can be produced by collisions’ with the 
neutral gas: molecules in strong electric: field {see Abstracts: Nos: 1108 
(1001), 2244 (1902), 1426 (1908), 144 (1904)]. In Rutherford’s experiments 
it/ was arranged that the a-particles could be fired through a ‘gas at low 
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pressure exposed to an electric field somewhat below the sparking value. In 
this way, the small ionisation produced by one a-particle in passing along the 
gas could be magnified several thousand times. The sudden current through 
the igas due to'the entrance of an «-particle into the testing vessel was thus 
increased) sufficiently to give an easily measurable movement of the needle 
of an ordinary/electrometer. The apparatus and method of procedure is 
described at length, and results are given for several substances. In the 
course, of the experiments it was verified that (1) for a given intensity of 
tadiation at a given distance, the average number of throws observed in the 
electrometer in a given interval is independent of the pressure or nature 
of the gas, and also of the magnification of the ionisation ; (2) the number of 
a-particles entering the aperture used is proportional to ‘the activity of the 
source measured by the y-rays, and is inversely proportional to the square 
of the distance of the source from the aperture over the range examined— 
8765 to 100. cm. ; (8) using RaC as a source of rays, the a-particles are, on an 
average, projected equally in all directions. After making some small correc- 
tions, it was found that the number of a-particles emitted by 1 gm. of radium 
per sec. is 84x 10", A separate method of counting by means of the 
scintillations produced on a screen of zinc sulphide gave practically the same 
result, showing that within the limits of experimental error, each a-parti 

produces a scintillation. It was also found that the distribution of the 
ee Further work is 
in progress, A.W. 


1628. Charge and Nature of a-Parlicle, Rutherford and H, Geiger. 
(Roy, Soc., Proc. Ser. A. 81. pp. 162-178, Aug. 27, 1908.)—Knowing the 
number of a-particles expelled per sec. per gm. of radium, the charge carried 
by each particle can be determined by measuring the total charge carried by 
the a-particles expelled per sec. from a known quantity of radium. In the 
experiments described in the present paper the same general method was 
used as employed previously by Rutherford [Abstract No. 1881 (1905)], with 

certain modifications rendered necessary by the choice of RaC as a source of 
a-tays. .The value finally obtained for the positive charge E carried by an 
a-particle is. 93 x 10-" electrostatic unit. Evidence is next given, based 
on radio-active data, which indicates that the a-particle carries a charge 2¢, 
and that the ordinarily accepted values of ¢ are somewhat too small. The 
value of Eis. first calculated on the assumption that the beating effect of 
radium is 2 measure of the kinetic energy of the a-particles expelled from 
it, for which there is considerable indirect evidence. The result obtained is 
E=91Lx10-". ES, unit. A second value 82 x 10-” is deduced from the 
period of transformation of; radium, which Boltwood has found te be about 
2,000 years. The methods of determining the value of ¢ are discussed, and 
. it is concluded that the value is not very different from 465 x 10~-” E.S. unit. 
The atomic data deduced from the above are : Charge carried by a hydrogen 
atom == 4:65 x 10-" E.S. unit. Charge carried by an a-particle 93 x 107" 
ES. unit... Number of atoms in 1 gm,.of hydrogen = 62 x 10°. Mass of 
hydrogen atom = 1°61 x gm. Number of molecules per c.cm. of any 
gas at standard pressure and temperature = 2°72 x 10". From consideration 
of the value of ¢/m for the a-particle the value 8:84 is deduced for the atomic 
-weight..of an a-particle. The atomic weight of the helium atom is 896. 
‘Hence it is concluded that the a-particle, after it has lost its positive charge, 
is @ helium atom. 
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1629. Scattering of a-Particles by:Matter. H. Geiger. (Roy. Soc. Proc. 
Ser. A. 81. pp. 174-177, Aug. 27, 1908,)——Experimental evidence is here given 
to show that there is a very marked scattering of the a-rays in passing through 
matter, whether gaseous or solid: The experiments are being ‘continued 
with all substances for which it is possible to get thin samples, in the hope of 
(Rey. Soc., Proc. Ser. A. 80. pp. 507-598, June 20, 1908.)}—Cameron’ and 
Ramsay's results [Abstract No. 140 (1908)} admit of two possible explana- 
tions: (1) The one advanced by these authors; (2) the «particle is a 
helium atom under ordinary conditions, but when the emanation is dis- 
solved in water or copper sulphate solution an a-particle of greater mass is 
split off from the emanation atom. If this later explanation be correct, the 
disintegration products of the emanation when it is dissolved im water or 
copper sulphate solution should be different from those obtained from the 
emanation when alone or mixed with air. The author finds that the half-time 
period for the emanation dissolved in water is 8°8 days, so that it may be 
assumed that the emanation decays at the same rate when dissolved in water 
as in air. This result does not pa eee ee ‘the two possible 
theories mentioned above. H. 

1631. Determination of Radium Emanation. G. C. Ashman. (Amer. 
Journ. Sci. 26. pp. 119-122, Aug., 1908.)—Eve has previously determined 
the amount of radio-active matter in the atmosphere by collecting the active 
deposit on a charged wire placed in a cylinder of known volume [Abstract 
No. 1788 (1905)}]. The amount of. pure radium necessary to keep the eniana- 
tion constant varied from 82 x 10-" to 287 x 10°” gm. per 
experiments by the same author [Abstract No. 417 (1908)] emphasised the 
objections to the active-deposit method. The max. values were sixteen times 
the minimum, and, furthermore, this method does not furnish direct proof of 
the presence of radium emanation. Eve has recently determined directly the 
amount of radium emanation in the atmosphere by a new method depending on 
Rutherford’s discovery that radium emanation is readily absorbed by specially 
prepared cocoanut charcoal. The max, values obtained by the absorption 
method .were seven times the minimum, ranging from 16 x 10>: to 
127 x 10-" gm. of radium per m.* of air, the probable’ average value 
being 80 x 10-". In the .present paper experiments are described in 
which the amount of emanation was’ determined by condensation. ’ “Air 
was drawn from out-of-doors at ground-level and was passed through a 
purification train. It then entered a coil of copper tubing immersed in 
liquid air,"and was finally collected in aspirators of known capacity. At 
the end of about 6 hours the coil containing the condensed emanation was 
allowed to heat up and the volatilised emanation transferred to a standardised 
gas electroscope. The standardisation was effected by the method of McCoy 
and Ross, which consisted in observing the rate of discharge caused ‘by the 
-emanation from a portion of a mineral containing a known amount of uranium. 
The amount of radium associated with 1 gm. of uranium in a mineral’ was 
taken as 84 x 107? gm. The results.of four experiments calculated ‘on the 
basis of the amount of radium necessary 'to maintain the emanation constant 
in 1 m? of air were ; (1) 86 x 10-” gm.; (2) gm. ; (8) 45 x gm: ; 
(4) 200 x 10-" gm. These results show a considerable variation in the amount 


> 
‘ 
¥ 
& 
4 
3 
a 
4 


SCIENCE ‘ABSTRACTS. 


of emanation in, the air atbdifferent.times ; similar variations were’ found by 
Eve; by both methods, In.order to show that ‘in the present! case the varia- 
tions, were. not due to, incomplete condensation of the emanation a second 
coil of. tubing, similar to the first-was joined up in series and the air passed 
through both,, The emanatiom in the first coil corresponded to 51 x 10-” gm. 
radium per m;*,.. The second coil did not contain a trace of emanation. The 
meanof all the experiments was 96 x 10-" gm., or nearly'10-" gm. 'perm? | 
This is about 25 per cent. higher than the mean value found by Eve. The 

difference may/easily, be: due to variations in the quantity measured. Neither 
method :is, however, entirely above criticism. (A complete study was made 
of. the ,activity curve the. emanation ‘collected in experiment (4), which 
proved it)to be identical .with that-of the radium emanation, The activity 
reached the max. value in about 8 hours after introduction into the electto- 


1882, Absorption. of Radio-active Emanetions, by Charcoal. W...Boyle. 
(Amer,,.Electrochem.., Soc., Trans..,18,, 429, 1908.)—Charcoal, especially. 
cocoanut charcoal, readily, absorbs radio-active emanations... The amount 
of absorption depends on ; (1) the nature of the charcoal used, being greatest 
for cocoanut, less: for,animal, and Ieast for wood charcoal (2) the extent of 
the absorbing, surface, with which it increases; (8) the temperature of. the 
charooal, lowering of the temperature causing increase in the absorption ; 
(4) the velocity of the current of gas conducting the emanation through the 


for the lowest speeds.» TeH. P. 


1008. ‘New. Half-shadow-Polarimeter. L. Zehnder. (Ann. Physik; (26. 5: 
pp. 9856-997, Aug. 25,,.1908.)—An explanatory paper on the construction and mani- 
pulation of a, polarimeter, containing a polarising nicol, a compensator and an 
analysing nicol combined with a smoked-glass plate, for the purpose of examining 
the polarisation produced by refiection. For measurements with elliptically 
polarised light the author considers the instrument more accurate than the ordinary 
Babinet or Soleil-Babinet compensator combined with an analysing nicol.. G. E. A. 


“1684. Absorption of Solar Radiation ‘by Water. W. Schitiidt. (Akad. Wiss. 
Belt 117.' pp. 237-258, Feb., 1908.)—Measurements of the varying 
absorptions om different spectrum regions of definite amounts of water which the 
light is made, to traverse. y 


1636, Stationary Lightavaves and E, Lohr., (Akad, 
Wiss, Wien, Sitz. Ber. 117. 2a. pp. Feb., 1908.)}—A mathematical theory ,of 
the phenomena concerned, and whic may be regarded as an extended and more 

rigorous treatment of the Tam 
itt his Electricity’ and Light, 1902, HB. 
1686: Photographic ‘Trivetti. Wiss. ‘Phot’ 
6. pp. 197-216, May ; 287-257,and pp. 278-299, July, 1908. “Konink: Akad. Weterisch. 
Amsterdam, ‘Proc. 11. pp..2-29, Sept. 8; 1908.)—Résumé and discussion: nomenclia- 
ture ; Herschel-effect, Clayden-effect ; form of picture-deposit in the film ; ‘the same 
in reversed copies ; soiarisation in bichromated film ; fog in solarisation ; theory of 
retarded development in solarisation ; Sabatier's polarisation ; partial disappearance 
of image through feeble illumination during development ; theory of latent image; 
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1637. One-exposure Three-colour Camera. C. E. K. Mees. (Photographic 
Journ. 48. pp. 276-279 ; Discussion, pp. 279-282, July, 1908.) A. D. 


1638. A General Formula for Dispersive and Resolving Powers. L. P. Sieg. 
(Phys. Rev. 27. pp. 61-64, July, 1908.)—Develops a general formula for the resolving “3 
power, which includes prisms, diffraction gratings, and echelon gratings as special . 
cases. At L. H. W. 


1639. Indications of Spectra : : Silver. nt, 
Rendus, 147. 309, Aug, 3, of sil 

rémoves the sulphur lines: ‘The method with certain ‘precautions ¢an bd used f 


Heating. A: Pierce: (Astrophys. Journ. 26. pp. 812-880; April, 
quantitative study ofthe of Sidot blende 
between 15° and 300°. The powdered blende was contained in a shallow tin dish, 
was heated by a small electric furnace, the temperature being measured by a 
thermo-couple. The intensity of the phosphorescent light was compared with ap 
avetyletie standard by means of a Lummer- 
the results ate given in the paper, 

1641. Studies in Thermo-lumi ce. he of Phos: 
phorescence in Batmain's Paint produced by Heating. C. A. Pierce.’ (Ptrys:' Rev. 
26. pp. 454-469, June, 1908.)—A complete study of the decay of phosphorescence of 
calcium sulphide at various temperatures and with various periods of excitation. 
The same apparatus and method were employed as in a previous mevemsigntios on 

AT 4: 

Stark and W. Steubing. (Phys. Zeitschr:: 9) ‘pp. 481-495, Aug, and 
pp. 661-669, Oct. 15; 1908;)-+The. work is an extension of 


iv 


Radioactivity of Potassium and other Athali Metals, Cs 
snd W. T, Kennedy. (Phil. Mag. 16. pp..877-895, Sept., 1908, Phys. Zeitsehr. 


ext 


1644, hes of near Bodies. Schmidi. 
(Phys. Zeitschr. 9. pp. 587-541, Aug, 15, 1908.)—The author criticises Greinacher’s 
explanation of the phenomena Observed [See Abstract No. 1266 (1908)] and shows 
that all the phenomena can be satisfactorily explained by means shy! Lambert's cosine 
law, of the trith of which they give a direct dethofistration. int “A. We 

1648. Jénisition in Closed Vessels! WLW. Strong. pp. 
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1646. Sdiutbtioh Vapour Pressure of Water between 50° and 200° by 
Platinum Thermometer. L. Holborn and F, Henning. (Ann, d. Physik, 
26, 5. pp. 888-888, Aug. 25, 1908. . Communication-from the Physikal.-Techn. 
Reichsanstalt.)—The temperatures at which the vapour pressure was measured 
are on the thermodynamic scale, and are based on measurements with platinum 
thermometers compared with the nitrogen thermometer at 150° and 200°. 
For fixing the temperature scale of the Pt-thermometers, the boiling-points 
of naphthalene, benzophenone, and sulphur were observed, and the variation of 


the sulphur point determined for pressures between 660 and 860 mm. of Hg, 


445-00 + (p — 760) — 0-000042 — 760)’. 


Numerous tables are given of the observations of vapour pressure, and the 
values are compared with those calculated from Thiesen’s formula and with 
those of Regnault, with which latter they are in good agreement, the varia- 
tions being of the order of 0:02°. The paper, which concludes with a table 


1647. Latent Heat of Vaporisation of Metals and other Substances, J. w. 
Richards. (Amer. Electrochem. Soc:, Trans. 18. pp. 447-4651, 1908.)—It is 
first pointed out that solid metals near their melting-points have sp. heats 
50 to 100 per cent. greater than between 0 and 100°. The probable value of 
the Dulong and: Petit constant is calculated from: the most reliable data for 
the common metals to be 6 at the absolute zero and 10 at the melting-points 
of the metals: 1,698 cals. are required to raise at. wt. of metal from abso- 
lute zero to centigrade zero. The mean value of the atomic sp. heat from 
absoliite zero to the melting-point T is 8 cals., and the total heat in the solid 
metal at its melting-point is 8T cals. The latent heat of fusion of at. wt. of a 
metal has previously been shown by the author to be a fanction of the abso- 
lute temperature of the melting-point and to be approximately 2T. The total 
heat in melted metal at the melting-point will be 8T + 2T =10T cals. The sp. 
heats of liquid ‘metals are practically equal to the sp. heats of the solid metals 
at their. melting-point, The heat required to raise the liquid metal from the 
melting-point T. to the boiling-point to T’ is 10(1’ — T), and the total heat in 
the liquid metal at the boiling-point is 10T”. The heat absorbed in i 
a substance is a function of the absolute temp. of the boiling-point T’. 
Trouton ;showed that thelatent heat.of vaporisation for mol. wt. in gm. 
is approximately 28T' at constant atmospheric pressure, and the total heat 
in mol, wt. of a metal as vapour at its normal boiling-point is 88T’ ; reckoned 
from 0° C. this is 88T’ — 1700. Table I. shows the values obtained for metals 
and Table II. for non-metals ; in this case determined values are given for 
comparison with calculated values :— 
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(abe) | per 1 kg. 
Hg... 200 857 | 680.| 14,490 |... 725.) 19,000|. .. 96%, 
kK 89 pia 720 993 22, 586... po 
108 | 778 | 1,051 | 24,170 228 88,000 
900 | 1,178 | 26, L178 87,000 | 1,609" 
980 | 1,208 | 27,670 426 88,000} 
Mg | 1,100 | 1,878 1,816. 48,600,|. 1,817.» 
| 1,485 ,708 89,280 | 189 56,860 
1 1,600 | 1,878 | 43,080 859 60,110 | nd 
204 | 1,700 | 1,978 | 45,880 222 68,410 |" 
Pb 207 | 1,800 | 2,078 | 47,680 280 66,710 824 
AG | 108 [98,040 | 2,818 68,200. 
CU 68° | 2,00 |. 2,878 | 54,680 860... }» 76610.) 1,206... 
SO 118. 2,170 | 2,440 | 56,120 476 78,820) 668 
Mn 55 2, 2,478 | 66,480 | 1,027 | 79,510) 1445 
59 (2.825 | 2,698 | 59,760 | 1,018 84,080 | 1,494 
CPS 52 | 2,865 | 2,688'|.60,670 | 1,167 | 66,860} 1,641)" 
|) 66 | 9,420-} 26908} 61,040) 87,170 1,566.7 
Pt 450 | 2,728 | 62,680 $18. | 88,160)  447., 
Ti |. 48 2,475 2,748 63,200 | 1,817 88,980 1,854 
2,778 | 68,780 | 619 89,810 | 
Ru. 1 2.515 64,120 629 800 
Aa 197 | 2,580 | 2.808 | 64,470 827 | 90,800) °461 
Pd 106°5 | 2,585 64,580} 606 90,960 854. 
Ie Suis 198 | 2,545 | 2818 | 64,810 836 91,290 478 
Os 191 2,600 66,080 846 |. 98,110 487 
4 | 289 |,2,900 | 8,178 | 72,980 805 , | 108,010}  481,. 
Mo 96 | 8,200 | 8478 | 79,880; 882 | 112910) ie 
bof owtvenderrs 184 | 8,700 | 8,978 | 91,880 497 129,410 
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TABLE IT. q 

| | + Boiling- | 

| Boiling- Latent Heat 

Formula. Mot. Wt.| point. point. of Vapour | Experimentally 

| 

68. | 831 7,618 48 
174 447 10,280 27 | 
287 560 | 12,880 188 3 
AS? 225 450 723° | 16,629 74 
690 963 22,150 Y4 4 
3,700 .|..8,.973. 91,880. | 4,154 4 
| 24 8,700 91,380 8,808 
VOL. XL OR 
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1648. al different Temperatures. E. Lecher. 
(Akad. Wiss. Wien, Sitz. Ber. 117, a. t 111-141, Jan., 1908. From the 
Physikal. “Inst, d. kk. -deutsch.~-Univ., Prag.)—By many methods of 
measuring the Thomson-effect and some for .the Peltier-effect a know- 
ledge of the telation between specific heat and temperature is required. 
The author accordingly undertook the determination for certain electric 
conductors. The temperatures were read by a Pt-Rh-Pt thermo-element, 
afid'the metal. under test was ina vacuum in a porcelain tube. The. chief 
restilts are briefly as follows : With nickel in vacuo the specific heat increases 
by about 50.per cent. from ordinaty temperatures to 850° C., and then 
sharply and remains nearly constant at 700° at a value about 80 per cent. 
greater than at room temperatures, \ For iron in.wacuo the specific heat rises 
gradually and uniformly for ordinary temperatures to a little over 700°, 
increasing about threefold throughout this range. Between 700° and. 950° 

1640. Law fort ke Pennine af Cathie 
Dioxide. S. A. Moss, (Phys, Rev. 26. pp.\ 480-447, June, 1908.)—The 
general law fot vapour pressures discussed previously [see Abstract No. 819 
(1908) ], is applied to the. observations of vapour pressure of solid and liquid 
CO; made by Zeleny and: Smith Abstracts Nos. 1887 and 2048 (1906)]. 
Vety good agreement is found for vapour pressures of both solid and liquid. 
On the basis of these results and by applying the Roche law. given by 
Regnault as “Formula K” for the pressure of watef vapour, saturation- 
pressure equations are deduced which represent with reasonable accuracy 
the observations for pressures varying from about 1mm. of mercury through 
the triple point to the critical pressure of 66,000 mm. PoGi §. T. H, P. 


‘1650. Radiation from the Nernst Glower. w. Ww. Cobientz. (Bureau 
of Standards, “Bull. 4. pp. 588-651, May, 1908.)—The distribution of the 
radiant energy from a Nernst glower is determined at different energy con- 
sumptions, and hence at different temperatures. The apparatus used 
comprised a spectrometer, having mirrors 10 cm. in diam. and 50 cm. focal 
length, a clear fluorite prism with an angle of 60° and circular faces 88 mm. 
in diam., and a bolometer with a hemispherical reflecting mirror. The bolo- 
meter and spectrometer slits were each 06 mm. wide. The collimating 
mirrors and the Wadsworth mirror-prism table in the upper part of the 
‘spectrometer were entirely enclosed by a thin sheet-metal box lined with 
black velvet. Within this box were placed vessels containing phosphorus 
pentoxide and sticks of potassium hydroxide so as to eliminate the absorption 
bands of CO,‘and water vapour from the emission curves. The time of 
swing of the auxiliary galvanometer was 5 sec. and the current sensibility 
wasl5 x 10-“ amp. By varying the energy consumption from 16 watts— 
the lowest at which the glower would conduct without using a transformer— 
to 128 watts, which is far above normal, a series of energy curves are obtained. 
The energy curves are continuous, but undergo great variations in appearance 
with rise of temperature. At 2°5 and 8°5,) elevations and depressions 
generally appear on the curves. These results are entirely different from 
anything hitherto observed. At the lowest temperature (800°-900°C.). the 
glower was a greyish red and the bands in the region of long wave-lengths 
are the most intense; - Fhe emission-curves of a 110-volt glower at 17 and 
218 watts respectively are compared with “black body” radiation. The 
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curves have two maxima values at 1°4 and 5°65 » respectively. The emission- 
curves of a 200-volt filament are given at 15°8, 17°6, 19°2, 22°1, 27°1, 84°6, 52°7, 
and 62°4 watts respectively. At the lower temperatures there is an emission 
minimum at 4 g, but this disappears at the higher temperatures. The radia- 
tion curve of the 220-volt filament at a very high temperature is obtained. 
The emissivity decreased rapidly in intensity, probably due to the évaporation 
and decrease in diam, of the filament. Theresults indicate that thé emissivity 
is abnormally increased in the visible part of the spectrum. The theoreti¢al 
earve of a “ black body "having a max. emission coinciding with that of the 
glower at 18.y ({ == 1,975°C.) falls below the observed curve in the visible:part 
of the spectrum and is higher the observed curve \at'6 gi Exactly 
opposite effects, were observed: at 168 watts. The results» prove that 
even after the emission spectrum has. become apparently continuons'it does 
not follow the simple law which has been proved for solids emitting con- 
tinuous, spectra. Any estimations, therefore, of the temperature of the 
glower based on these laws must lead to erroneous results. .: From’a com- 
mercial point of view the efficiency of such a radiator—in which the 
emissivity is abnormally high at 06 to 07, while the max. at 12, is 
abnormally low—must be much higher than that of substances’ having! & 
radiation law similar to that of Pt, in which case the max. at 1-2, is exces- 
sively high when the intensity over the visible spectrum is Similar ‘to that 
of the Nernst glower: In a subsequent paper the selective emission of the 
Nernst glower, will be further considered, and. the manner in which. some 
of the emission bands aré suppressed whilst others are inten ed in different 


Thermal Radiation’ at very Low Temperatures. Bottomley and 
F.A. King. (Roy. Soc., Phil. Trans, Ser. A. 208, pp, 349-379, July.27, 1906.) 
fuller account of the previous work [Abstract No, 1175 (1907) ; the temperature 
range has also been extended by the use of liquid air to cool the enclosure. Some 


new results are given and 
Stefan'’s formula, 4 W 


1652. Chamber. Barus. tanier: Journ. 
tip. 87-90, July, 1908.)--Note on a method of evaluating the coronas in terms of the 
number of nuclei which they represent under given conditions of exhaustion by the 
aid of ‘Thomson's electron, the determined. valne of.¢. podquiet 


1653. The Nadir of Temperature and Allied Problems, = Dewar. ‘Engineer, 
ns 85, pp, 798-794, June 12, 1908. Discourse delivered a the wie Institution, 


(1654. . Inversion Ww. Soc. 
Edinburgh, Proc. pp. 894-899, 1908.)}—-A mathematical | which cannot 
satisfactorily be abstracted. 


1655. Entropy. Auric. (Comptes Rendus, 146. pp. 891-892, April 27, 1908, 
Extract.|—The differential coefficient ds/dv, where s is entropy, i ls equated with the 
ratio of the densities of ether and matter respectively. Ee. 

1656; Theoretical Estimation of the Vapour Pressure of Solid and Liquid 
E.. Falck: (Phys. Zeitschr. 9. pp, 488-440, July 1, 1908. Phys. Inst, den 
chen techn. Hochschule.)-~Tests a formula given by Nernst ; gcod agreement: with 
known experimental results is found. Donen A’ 
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SOUND. 


1657. Tone Phenomena reconciled. with Helmbolts’s Resonance 
Theory. F. A. Schulze. (Ann. d. Physik, 26. 7. pp. 217-284, June 9, 1908.) — 
The perception by the ear of a tone of the frequency of an intermittence of 
another higher tone or of a variation in its amplitude has been recognised by 
a number of authorities, but thought incompatible with the Helmholtz reson- 
ance theory of the action of the internal ear. The present author takes the 
opposite view, and while supporting the reality of the “intermittence” or 
“variation” tone, considers it reconcilable with Helmholtz’s theory in the 
following way: Let a tone of frequency # have its amplitude A intermitted or 


varied with a frequency ws. Phus in either case A may be expanded by 
Fourier’s series in the form— 


ay + Sin + + ay sin + + .. 


"Asin (Qupt + = aesin (Qxpt + ¢) + arsin (Qxpt + «)sin (Qeut + 
+ + «)sin (Qe .Qut + dy) +... 


There are accordingly objective tones of the frequencies p, p—u, p+ u, 
p—2u, $+ 2u. And from these may be formed the combinational tones 
(possibly subjective) of frequencies u, 2u, ..., 26 + u, 26+ 2mu, ..., &c. 
Schulze prefers to call the above objective tones varialion tones of higher 
order, 

E. H. B, 


* 1668. Direction of Submarine Signals. L. Zehnder. (Phys. Zeitschr. 
9, p. 519, Aug. 1, 1908.)}—An apparatus is suggested, the function of which 
is to detect the direction from which a submarine sound signal comes. It 
consists of a vertical rod with a horizontal cross-piece, at the ends of which 
two similar telephones.or microphones are fixed with the same orientation, 
the distance between the two receivers to be half a wave-length of the 
signalling note. The two receivers being connected in series and in circuit 
with another telephone are placed under water, and, on the vertical rod being 
rotated once, two maxima and two minima would be perceived. The required 
direction is that of the cross-piece when the minima are observed. A motion 


sound comes. GEA. 


REFERENCE. 

1659. Photographic Registration of Sounds. Georges Laudet and Gustave 
Laudet. (Comptes Rendus, 146. pp. 1811-1814, June 22, 1908.)—Some curves of 
the sounds of ordinary speech are reproduced. These are obtained mechanically 
without the intervention of microphone currents, and they render the slightest 


clear. [See Abstract No. 2281 (1905).] EL. ELF. 
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THEORY, ELECTROSTATICS, AND ATMOSPHERIC ELECTRICITY. 


1660. Molecular Attraction for Elecirical Double Points. J. D. van der 
Waals, Jr. (Konink. Akad. Wetensch, Amsterdam, Proc, 11. pp. 182-288, 
Sept. 8, 1908,.)—Several physicists have already urged the supposition that the 
molecular attraction results from the electric forces exercised by electrically 
charged particles which are contained in the molecule. One of the simplest, 
suppositions used in trying to explain the molecular action by an electrical. 
method is that the molecules behave as electrical double points, This has 
been assumed by M. Reinganum and by W, Sutherland. As the formula for 
the action between two electrical double points (like that for the action: 
between two magnetic molecules) contains I/r‘* as a factor, r being the 
distance between the two double points; these physicists concluded that 
the molecules would attract one another-with a force proportional to J/r*. 
The opinion that the electron theory supports this law of molecular attraction. 
has accordingly been often advanced. On closer inspection, however, this 
opinion proves to be unfounded, If the double points have not yet yielded 
to the directing couples which they exercise on one another, and if therefore 
the axes may be directed in any direction, the mutual action will as often: he 
a repulsion as an attraction, #.¢., the mean attraction will be zero, if, onthe 
other hand, we might assume that they had perfectly yielded to the di 
couples they would attract each other with forces proportional to 1/r*.. It is, 
however, evident that the molecules will have yielded only partially to the 
couples, and that they will be more perfectly directed according as they have 
approached each other’more closely, and therefore lie in a stronger field’ of 
force. The consequence will be that the resulting molecular action ‘will 
be an attraction which with increasing r varies more rapidly than I/r* 
Reinganum and Sutherland each noticed this, but thought the attraction 
law would deviate but slightly from 1/r‘. The present author finds thatthe 
lowest degree of 1/r which occurs in the series representing the attractive 
force is the seventh, therefore the teste vation more rapidly than proportionsd 
to 1/r’, as surmised by him in 1900. 


4861. Ionisation of Air. H. Schering. (Gesell. Wiss. Géttingen, Nachr., 
Math.-Phys. Klasse, 2. pp, 201-218, 1908) The author has previously described 
measurements of the specific conductivity of air [Abstract No. 1270 (1906)}, 
In order to find how the conductivity depends on the meteorological conditions, 
it is desirable to have some registering instrument for the measurements.. 
Such apparatus, and the method of use, is here deseribed. The ionising body 
was a thin horizontally stretched wire, the other electrode being a concentric 
cylinder of ,wire-gauze. Special insulation was used, and the wire was charged. 
to a potential of +140 volts. The, electrometer used was an Elster and. 
Geitel quadrant electrometer of modified form, The capacity of the electro-, 
meter was found, by two methods, to be 11:0 and 11'1 cm., and the loss of 
potential when charged was about 4 volts per hour. The loss of charge from 
the ionising apparatus was very small with a positive charge, but with the, 
wire charged negatively there was a loss of about 10 per cent. per min. The. 
registering of the potential-fall was obtained by focussing a ray of light from 
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the electrometer on to a slowly revolving cylinder carrying a sheet of sen- 
sitised paper, the cylinder making one complete revolution in 24 hours. The 
deflections were standardised by sige gand of aot neh of uranium nitrate, so that 


absolute measurements of the specific iba obtained. Specimen 
curves for the potential- fat and also are the nde of the air are given. 
DIARHIZOMTA yaa We 


DISCHARGE AMD, OSCILLATIONS. 


Tonised Gases, A. Blanc! (Comptes Rend, 
6; 1908.)—-Measutenienits ‘of the ‘mobilities of the ‘ions if 
it pressure, of ‘air with ‘CO, and’ of CO; with hydrogen. The curves 
representitig the reciprocals of the mobilities as furictions of the’ pressure of 
one of the'two gases in the mixture are straight lines ‘in all cases. The 
mobility in air of an ion, of either sign, produced in CO, is very precisely the 
same as if this ion had been prodaced in air. This might be explained by 
the large ‘sizeof the ions, or by the group which constitutes the ion’ 
Positive Electrons ? ‘Bestelmeyer. (Phys. Zeitsehr: 9. pp. 541- 
Aug. Physikal.' hist. .d. Univ., Gdttingen.)—The author dis- 
cusses J. Becquerel’s papers upon the existence of positive electrons [Abstract 
No. 1468 (1908)],.and says that the evidence for their existence is erroneous. 
He points out that) in Becquerel’s experiments the canal rays and kathode! 
rays passed through a very narrow orifice and that the walls at the narrow: 
orifice became negatively charged by the ‘kathode rays. The charged walls 
then exerted an’ attractive force: 
Scttincagiia. (N. Cimento, 16. pp. 481-491, June, 1908:)—The author has. 
compared the length of spark produced by a! spark-gap when subjected to: 
the invisible radiation from a second spark with that of the spark when these 
radiations are shut off. Under certain conditions the length of spark has 
been):increased: by the radiation to as much as 6 times its normal length. 
The resistance of various transparent bodies and solutions to the passage of. 
the radiation has been compared, nitric acid, a 10 per cent. solution of CuSO,, 
afid benzene showing the greatest or og and water and absolute alcohol: 
the [See Abstract, No. 2959 (1904).) Ww, H, St. 


94865. Constitution of the Electric Spark. (Roy. ‘Soc., Phit 
Trahs.'Sér. A. 208, pp! 888-847, July 25, 1908:)—A repetition of Schuster and 
Hemnisalech’s’ experiments upon the photography of the electric spark with 
a tapidly moving ‘film. The apparatus was essentially the same as 
it the eartiet experiments, but the optical ‘arrangements were much improved 
aiid ‘better definition was obtained. It was found that the same vel was 
poets with ail the lines of ‘the same spectrum, but they may be broadly 
into ¢ldsses—iong ‘lines ‘intlicating the normal velocity and short’ 
lines’ spied greater velocity. ‘While the former may be explained ‘by 
diffasion’ of the inten vapour the’ latter is too great to be’ due’ solely to 
this cause: Tn ‘some cases the envelope indicating the velocity of the coreg 
was intliéating that the particles are‘in these cases ‘charged. 
le&s for metals “df “boiling-point. ‘The’ streartiers’ Start “at 
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both electrodes, but>are stronger when the electrode is negative, except the; 
first streamer frorti‘the initially positive electrode. The) stteamiers: from the: 
positive electrode are rarely seen in the lines of longer duration. E. C, Oy Bx; 


1686.) Structure of the Electric Arc.. W. B. Huff, \(Astrophys, Journ, 28. 
pp. 59-65, July, 1908.) Previous work tias beem done | by examining: a:series 
of images of the electric arc, using a flat diffractian grating, andthe results 
showed (marked differences. between; the various-parts of ‘the, arc, The)’ 
structure’ ‘varies according to whether: positive, or negative, uppermost ‘in, 
the casé)of a!verticab:arc. Examination with a rotating micror has, not’ 
resulted in the detection of any discharge which was strictly oscillatory. 
It. may under certain: conditions be explosive, however, giving quite regular 
interruptions in the progres’ of discharge. Im appearance the positive and) 
negative discharges from a metal arc are quite different, and-each is deflected, 
by a weak magnetic field, the direction being that, which would be showa|, 
by a stream of charged particles, Examining the separate images witha, 
diffraction grating, it was found that the magnetic field defleets-all. parts: 
of the negative discharge to the sameextent. It is surmised that the velocity. 
of the charged: particles. emitted by the arc discharge is extremely low, 
compared ' with that: of the particles in. 
vacuum tube. (2908)4 otras 
A ibaowbotg wine. . bes 
Duddeil. (Phil. Mag. 16, pp 
845, Aug,,, 1908. Paper read before the Physical Soc., April 10, 1908... Elec. 
trician, 61. pp. 184-185 ; Discussion, p. 185, May.8, and pp. 796-797, Sept, 4;, 
1908. Abstract.)}—Two curious effects are described which were observed 
during ;the use of a 12-in, induction, coil, supplied from the 200-volt-direct- 
current mains, a large resistance being in series with the primary and the 
current. being, interrupted by means ofa meroury-jet. interrupter, When, 
there, was no, spark,gap in, the secondary. circuit the mean current as.read by. 
a moving-coil galvanometer.in the circuit was zero, and the. R-M,S. current. 
measured by. a thermorammeter had a value of about 88. milliamps,....Oa, 
introducing a. microscopic spask-gap into the secondary circuit, two, effects 
were observed, (1) The R,M.S. current increased enormously, in value ; (2) 


primary circuit,,, On, mm. long the-R«M,S. current 
instantly rose from 8°8 to, 88°5 milliamps. and continued-to increase,with 
increasing spark-length until it reached a maximum at a.spark-length of about 
14mm. . From 16 to 5mm, spark-length the R.M.S. current gradually fell.in 
value, andjattained, a minimum value of 10°5 milligmps.., Further increase in 
spark-length produced: a a. gradual increase in the R.M,S. current up to,the. 
maximum length of 15 mm, that was used. The author considers the effect 
to be due to very high frequency oscillations being set up in, the, wires con- 
nected to the secondary circuit of the coil, when a spark-gap is.introduced. 
The magnitude. of the oscillations depends on the yoltage between .the 
terminals of the spark-gap just before the spark passes and on the resistance 
of the spark-gap. On increasing the length of the spark, the p.d. between 
the terminals increaseg'and also. the resistance,-so that two conflicting 
agencies are at work, one tending to increase and the other to decrease the 
magnitude of the oscillatory curren current. This differential action would aecount 
for the shapeof oarve ‘showing the relation between curretit and spark- 
length: --The large déflection on the galvanometer—effect (2)}—was' investi: 
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a very large denection > produced [he galyanometer measuring (be mean 
current,.and this deflection was in the.direction corresponding to making the 
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gated: by recording the wave-forms of the p.d.and the current by means:of; 


°1688. Production of Phase-displaced High-frequency Currents. Dies- 
sethorst. (Deutsch. Phys, Gesell., Verh. 10.14. pp. 546-649, July 80,1908. 
Communication from the Physikal.-Techn. Reichsanstalt.)}—The author points 
out that though it is easy to obtain phase-displaced currents of 90° by an 
inductive coupling of ‘two tuned circuits, as is well known, the coupling must 
be loose, which means little energy can be transferred, or clse with closer 
coupling the two waves inherent to such coupling appeat and the phase-' 
displacement cannot be obtained. He gives a method of overcoming this 
drawback. This consists in the employment of two loosely coupled tuned 
oscillatory circuits, each having a generator (Poulsea arc, for instance). Each: 
circuit in ‘this case receives energy from its own generator, and the coupling 
only serves to keep the currents at the same frequency and in quadrature.. As 
to which current precedes the other, this depends on the ignition of the arcs 
andthe closing of the circuit. When out of tune, the phase-difference 
rapidly disappears, so that the setting-in of the 90°-displacement can be used: 
as a’means of tuning. With this arrangement experiments with the Braun 
tube can be carried out still better’ than with spark discharges, owing to the 
intensity and continuity of the fluorescent image produced. A break or 
intérmittence in the oscillations is noticeable at once. An alternative method 
is also described, using three Poulsen 
owl mined 
pp. ‘117-140, Aug., 1908.)—The experiments described were for the purpose 
of determining thé relation between the frequency and the arc-length. The 
expetiments were made with a direct-current arc in a bronze chamber 
supplied ‘with coal-gas, a wedge-shaped, water-cooled Cu anode’ being 
Opposed ‘to a revolving graphite disc as kathode.' ‘The ‘primary inductance 
was 0171 millihenry ; primary capacity, 00004 mfd.; secondary (shunt) 
inductance, 0189 millihenry ; p.d. across arc (open circuit), 500 volts, caicu- 
lated frequency, 125,000 ; current in secondary at resonance, about 10 amps. 
The résults show that the frequency varied from 83,400 with an arc-length of 
mm. (00186 mfd. ‘secy. capacity) to 128,000 with ati arc-length of mm, 
(000871 mfd.). ‘The frequency thus decreases with ificreasing arc-length, at 
first slowly and then more rapidly at arc-lengths of 8 or 4mm. At zero arc- 
length the curve plotted cuts the axis of frequencies at a point’ corresponding 
to that obtained from the formula nn =(1/9r),/(1/LC). The frequency, 
farther, ificreases with the inductance when the ‘product CL is maintained 


éonstant } it also"increases with increase of the steady current through the 


are. indy however: "by séttounding’ the dre By 
instead of ‘air, and by increasing the pressure of the aif or gas. A formula 
for the fréqiency which explains all the ‘above effects is derivable from the 


change of frequency with a small change of arc current (as in wireless 
telephony) the: inductance of the shunt circuit should be very small, For 
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steady. conditions of tuning, on: the other- hand, should large! 
For maximum energy in the oscillations, dV/dA: should» be negative and 
numerically large, where A is the arc-current and V the p.d. across it. ‘The 
arc-length should thus be large, the arc-current smail, the arc itself |in gas or 
Uv 
1670: tte Siticon: Mists F. G. Wick. (Phys. Rev: 27. pp. 
96, Aug., 1908.)—Experiments were made with two piates'of silicon) one con- 
taining 99 per cent. Si, and the other 95°30 per cent. Difficulties arose 
through the hardness and brittleness of the substance. It is also not 
fused, and on account of the large thermalke.mf. cate hatl-to be taken‘ 
The plate tested was placed between the poles of 
in such a way that the magnetic lines of force were 'perpen- 
dicular terit.’ A strong uniform field was obtained, and the determination of 
its intensity was made by comparison with one of known value atthe centre 
of a long solenoid. A current shunted from a storage battery was passed 
longitudinally through the plate of silicon, and a permanent é.m.f. was’ thus 
set up which hada direction perpendicular to the magnetie force and ‘also 
perpendicular to the primary current in the plate. To measure the transverse 
current through the ‘plate points on its margin were connected to'a galvano- 
meter circuit in such a way that ‘the circuit included known ‘resistance, 
Ry, shunted from a standard cell circuit. The magnitude ‘of the effect 
was measured by changing the resistance Ry sufficiently to’ restore a 
balance and bring the galvanometer to rest in ee 
before the magnetic circuit was closed) ‘The emf.’ produced by the 
puted, The rotaty power = ed/IM, where M=strength of ‘magn 
I == strength of primary current, ¢== transverse e¢.m_f.; all “units ; 
d = thickness of plate incm. The average value of the rotary coefficient of 
the Hall-effect for the first plate 1201, and for the second plate 
The sign of the Hall-effect in silicon is negative according to the convention 
used. ‘The rotary power is considered positive when a positive transverse 
current is generated in the plate in that direction in which the conducting 
strip tends to move under the action of the main current and the ft 
force. The direction of the effect in silicon is the same as that in gold; Ih 
order to determine the effect of temperature upon the Hall-effect in ‘silicon, 
the first plate was ‘cooled to a temperature of — 100° C; and the ‘effect cori: 
pared with that at ordinary temperatures. It was found that ‘the difference 
of potential due to the Hall-effect decreases as the temperature is lowered: 
At — 100° the effect is 0496 that at room temperature. As in the case of 
other substances, the behaviour of silicon indicates a close connection 
between the Hall-effect and thermo-electricity. Of the plates used, the first 
which contains the least impurity has the larger Hall-effect, indicating that 
the presence of foreign substances tends to diminish the effect. It has' been 


1671, Contact Rectifiers of Electric Currents. L. w. of 
Standards, Bull,.5. pp. 188-147, Aug., 1908, Phys. Zeitschr...9 pp. 968-256, 
April.15, 1908.. Translation.)—The author describes.a series: of 
resembling those of Pierce on carborundum [Abstract No, 1575 (1007)].!, In 


‘ 
7 
~ 
4 
| 
q 
‘ 
4, 
. 
» 


586 SCIENCE! ABSTRACTS. 


tellurium-aluminium:; in the last case the author had previously'stated the 
action. a thermoelettric:one: fsee Abstract No, 189b (1907). The 
unilateral ¢onductivity for direct current is shown ‘by the tabulated results, 
andthe observed and calculated rectified currents when alternating p.d/'s of 
vatious. values are applied. With the silicon-steel contact the réctification 
phenomenon is extremely reproducible below 02 volt, and within this range 
(down to 0°02 volt) the rectified currents are approxi proportional to 
the square of the alternating ‘voltage: With the Si rectifier thé rectified 
current generally flows from) steek to Si; but one sample shows the opposite 
behavieur., The carbon-steel rectification is less perfect. The Te-Al contact, 
while less satisfactory as regards rectification, is strongly unilateral for direct 
current ;. the rectified current at very low. voltages (i.c., as a wave-detector) 
flows,jin the, same direction the thermoelectric  cucreat «produced by 
heating, the contact, but at higher voltages (> 0-5 volt) has the opposite 
direction to,that of the thermoelectric current asin the case:of the silicon- 
steel and carbon-steel contacts. No explanation of the ee 


11872. Electro-capillary ands: ‘Thermoelectric. Gi 
Reboul...(Aunal. Chim.. Phys. 14. pp, 488-589, Aug, 1908.)—-The. author 
finds that,the relation discovered by Lippmann (1875) between the capillary 
constant and the p.d, at the surface of contact of mercury with an electrolyte 
can, be extended, at any. rate qualitatively, to the contact of mercury with 
insulating liquids and gases, The results obtained are regarded as justifying 
the conclusion that a double layer exists at the surface of separation of 
a metal and any medium whatever. The.charges\emitted by metals heated in 
air atthe ordinary pressure have been studied, the results obtained being 
analagous with those obtained in gases at low pressures. It is further showa 
that): (1) the fatigue exhibited by. a wire. is\ due Jargely to alteration of its 
surface ; (2) the saturation current. for -positive charges is connected with the 
temperature by an exponential function, this being a direct proof of ionisa- 
tion ; (8) the. negative charges appear.at a higher temperature than the 
positive ones, and are always lower than the latter and increase exponentially 
with, rise, of temperature; (4) the emission of positive charges cannot be 
explained merely by oxidation of the metal, since it is of the same order in 
CO,z.as in.air and seems to be weaker in oxygen ;. (5) among the ions pro- 
duced by heated metals there are large ions analagous with those found in 
the atmosphere ior in, the gases issuing from flames. The author finally 
proceeds to show how theiabove results are explained’ by the electron theory 
of metals, .At the surface of separation of metal-from air there would be a 
double layer opposing the exit of the electrons and resulting from.a’dynamic 
equilibrium between the positively and negatively charged centres and the 
neutral centres resulting from their combination, this equilibrium 
the law of Guldberg and Waage. Modification of this equilibrium would be 
followed by emission of charged centres into the gas and into the metal. If 
this modification’ is produced by a sudden change in the surface, electro- 
capillary phenomena result, whilst: if it is prodaced by variation of tempera- 
ture, thermoelectric T. H. P. 
pp. 41-148, Aug:;'1908.)A method of constracting a: 
S¢ale fo ‘reading of temperatures with thermoel 


a the present work the contacts employed were silicon-steel, carbon-steel, and 
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described. Assumingithat the law connectingthe e.m.f. and the temperature of 
a theremo-couple is given. by ¢ where a.and are constants; we-have 
The galvanometer, deflections, therefore, produced per 
degree difference of temperature vary with the temperature... If D and ,D’ be 
the two scale defiections per degree rise of temperature when the temperatures 
are tand ¢ respectively we have D’/Di= (a + Of')/(a'+ df) very approximately. 
Io this manner, the length of, the. at any: temperature is, calow 
lated, ,, The scale is ruled: preferably on a dividing engine. . The first division 
is made of, ‘the.chosen: length D,,.and the lengths of the succeeding divisions 
form.anarithmetical progression, the common difference being (D/--D)/(f A. 
The defects inherent in moving-coil galvanometers are, (1) the want of pro: 
portionality between the deflection and the current, (2) hysteresis, (8) thermal 
e.m4. i galvanometer, and (4) temperature-coefficient of galvanometer. A 
method of re the third detect is described. * R. 
2334 .A 
1074. Offerhaus. and 
E. H. Fischer, (Electrochem, Ind., ‘N.Y. 6.. pp. 862-865, Sept., 1908.) 
—The true temperature of the hot-junction is not obtainable by adding the 
temperature as read on ‘the galvanometer to the temperature: of) cold- 
junction, because the ¢.mf.: curve is ‘not a straight line. The method is 
applicable /however, if, instead of the temperature of cold-junction, the same 
multiplied by a correction factor be used, This factoér depends on both the 
cold- and hot-junction temperatures, and on the particular couple.. Examples 
of the values are givénj-and a comparison is made of the errors involved (1) 
by neglecting the factor, (2) using a constant factor. over a certain range, and 
(3) using the same correction factor for all couples as found for a particular 
couple. For accurate) measurements the é.m,f. corresponding to the ‘cold- 
junction temperature is to be added to the actual ¢.m.f. reading, and the true 
temperature. obtained fromthe calibration curve.’ For. the usual Pt-Pt-Rh 
and Pt-Pt-Ir couples;a_ two-term parabolic formula up to 50° or 100° CO. is 


1076, Bridges G. M. Minchin. Proc; 
Ser..A.81. pp. 9-21, July 80,1908,)—A description of experiments made on the 
resistance of, selenium, the, bridge! consisting of a narrow strip of conducting 
selenium. connecting two surfaces of Al separated by mica. The conductivity 
of the bridge can be expressed as.a linear function of the applied voltage. In 
observing the effect of intensity of light on the current, two. coloured lights 
were used,/one a pure. red and the other a nearly pure blue. Ifvij»be the 
intensity of light of wave-length \ which alters the current ‘Cy into C;; and i 
the intensity of! the same light which alters C, into C; then these are related 
by the equation : log(C/C») log (C,/Cy), where & is a constant. The 
value of C/Cy for a given intensity'and colour is found to be the same, what+ 
ever the voltage. A thin coating of paraffin wax on the selenium protects 
it, does not diminish its sensitiveness, and seems to facilitate the:returm of 
the bridge to its natural state when the light is withdrawn. Adams and 

using selenium with. Pt electrodes) found the resistanee to 
increase with the tite! of flow of ‘the current. .“The ‘reverse of this happens 
with the seleng-aluminium bridge, and seems to point to chemical -action-at 
the electrodes. The time-current curves were also observed and equations 
found for them, the current increasing to an asymptotic maximum. _ [See also 
Abstracts Nos. 267:and 1085 (1908).}) Siw Bray 
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‘9076. Electrical Resistance of Alloys: Ei Lederer. (Akad: Wiss: 
Wien, Sitz: Ber. 117. 2a. ppr811-816; Feb., 1908; From the physikal. Inst. a- 
k.k. deutsch. Univ., Prag.)\—Mathiessen’s researches have showh ‘that the 
resistance of alloys formed of mixed crystals is greater than that calculated 
from the law of mixtures, and thermoelectric theories have been put forward 
which, however, are unable to account for the enormous increase in resist- 
ance such’ as in constantan (Cu 69, Ni 40 per cent.) which amounts to 2,500 
per cent. Measurements of the resistance of wires of manganin, German silver, 
nickelin and constantan are made by the methods of the Wheatstone bridge 
and the Joule calorimeter, and values found by both methods agree to within 
04 per cent. Hence the conclusion is expressed that all theories must be 
causes. E. A. 


1677. Conductivilies of Metals and Alloys at Low Tamperatures. Cc. H. Lees. 
(Roy. Soc., Phil. Trans. Ser, A. 208. pp. 881-448, July 29,1908, Bakerian Lecture. 
Proc., Ser, A. 80. pp. 148-145, Feb. 18, 1908, . Abstract.)}—An account of the 
measurements of the thermal and electrical conductivities of certain approxi- 
mately pure metals and alloys. The first part of the paper is devoted to the 
thermal conductivity measurements. The curves of results show that over the 
range —170° C. to +100° C., the thermal conductivity of a pure metal changes 
comparatively little. With most metals the conductivity decreases slightly 
with increase of temperature, but silver appears to have a max. conductivity 
at about —90° and to decrease very slightly up to +100°.. Aluminium has a 
minimum conductivity at about —110°, and there isa slight increase in the case 
of nickel over the whole range —160° to +18°. All the alloys tested conduct 
better at high than.at low temperatures. The second part,of the paper deals 
with the electrical conductivity measurements, In ita comparison is made of 
the resistivities found with those found by Dewar and Fleming. The diffe- 
rences are not large, and as the influence of impurity on the electrical resis- 
tivities of metals is very marked at low temperatures, the comparison serves as 
atest of the degree of purity of the metal used. A table of values of the pro- 
duct of electrical conductivity into absolute temperature shows a general 
tendency for the product to in¢fease with decrease of temperature, for all the 
metals tested except iron and nickel, and these contained a little impurity. 
All the alloys show a decrease of the product as the temperature decreases. 
In a third section, the results are compared with the electronic theories. The 
author points out that it is doubtful whether any theory which does not take 
into account the atomic differences of the various metals can give a satisfactory 
explanation of the whole facts. The fact that the variation of the thermal 
conductivities of the metals, with temperature, is of the ‘same character as, 
though less marked than, the corresponding variations for electrical insulators, 
and that alloys vary in a manner similar to the only mixture (glass) of insula- 
tors yet investigated, both support this contention, that theories which depend 


» 1678. Influence St. Lindeck. 
(Zeitschr. Instrumentenk. 28. pp. 220-248, Aug., 1008. Communication 
from the Physikal.-Techn. Reichsanstalt. Electrician, 62. pp. 14-16, Oct. 
16, 1908. _ Abstract.}+-The results published confirm the view first ad- 
vaaced by Rosa and Babcock [see Abstract 1892 (1907)], that manganin 
pesistances coated with shellac vary in value: with the humidity of the sur- 


4 
wal 
> 
4 
“ 
ng 


ELECTRICITY AND MAGNETISM. 589 


ever, smaller than those found at the National Bureau of Standards. Attempts 
were made to obtain a lacquer which is impermeable to moisture, but without 
success. To minimise the variations in resistance, the tubes on which some 
of the coils were wound were rendered elastic by providing them with three 
longitudinal slits, and this construction appears to be a distinct advance on 
the usual form, For great accuracy the author suggests that resistance boxes 


1679. Construction very High Resisiances. L. (Amer, 
Electrochem. Soc., Trans. 18, pp, 281-289 ; Discussion, pp. 289-241 ies 
The problem presented to the author was to get an instantaneous measure- 
ment of very small currents, such as occur in radio-active measurements. 
Such a measurement involved the manufacture of permanent high resistances 
of the order of 10" ohms. Carbon and liquid resistances were found to be 
unsatisfactory, and Rutherford suggested the use of am ionised gas. He, had 
Prowonaly shown that the ionisation current, through a gas subject to a 


t source of ionisation, is approximately proportional to the p.d. between 
the plates when this p.d. is small. The resistance used by the author is an 


ionised gas contained in an ebonite vessel with electrodes of aluminium, The 
active material consists of about 1/10 mgm. of radium bromide, In general 
the relation between the’ ionisation current in such a vessel and the pid. 
between the plates is not linear, but depends upon the active ‘material used, 
the kind and amount of insulation, and the distance between the plates. 
However, it is geriérally possible to adjust the latter so that a linear telation 
will exist for considerable range of poteatial: 


‘1680. Temperature Formula for Weston Cell. Fr A. Wolff. rand Elec- 
trochem, Soc., Trans. 18. pp. 187-208; Discussion, pp. 208-211, 1908.)}—In 
this investigation 200 cells were studied, the measurements being made at 
every 5° for a complete cycle from 0° to 40°, beginning and ending at 26°. 
The temperature of the baths was maintained constant well within 002° C. 
for at least 40 hours at each temperature ascending and descending. Alto- 
gether 58 observations were made on each of the 200 cells, and 19 others 
kept at 25°, in completing the cycles. The relation between e.mf. and 
temperature is best represented by the formula— 


E, = Ey —0°00004064 — 20) + 0000000048 (i ~20) 
+ 0°0000000096 — 20). 


This is in fairly good agreement with other formule for the Weston cell 
between 10° and 80° C., these temperatures being the useful limits. for: other 
formulz. It appears that Weston cells can be set up which» exhibit 
extremely little hysteresis in the range 0° to 40°, even when subjected to 
large and rapid temperature variations, and that. no differences in, tem- 
perature-coefficient arise from the methods of preparation of the mercurons 
sulphate used. The majority of cells in which hysteresis was found were 


1681. (Electrician, 4. 
pp. 844-847, Sept. 11, and pp. 876-879, Sept. 18, 1908. Abstract of Reportjof 
British Assoc. Committee. Elect. Engineering, 4. pp. 389-892; Discussion, 
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pi 892, Sept. 10, 1908.}—The results are given ‘of the eléctrical measurements, 
of certain of the fandamental units; which have been in’ progress for some 
time at the National Physical Laboratory [see Abstracts Nos: 268) 469, 868, 
atid: 1150 (1908)]. -An Appendix on the“ Secular Changes of Standardsof 
Resistance” is by F. Bi: Smith. It appears that mercary standards keep 
very constant in resistance, but that most of the original coils of the British 
‘Association have changed considerably. It is beli¢ved that the most constant 
coils are‘ two of platinum, first’ measured in 1866. Results for the period 
1908-8 are given for 22 manganin standards. Some of these have kept 
approximately constant, but others have changed considerably. In some 
cases it appears that sonte chang must have taken place in the structure of 
‘the alloy. “Itt a second Appendix ‘specifications are given for the practical 
realisation of the definitions of the international ohm and international 
1682, Cadmium and ‘R. Rendus, 
147. pp. 42-48, July 6, 1008.)—Cells with an amalgam containing 12°5 per 
cent. of cadmium obey Jager and Lindeck’s formula— 


Exe 0'000088 (¢ 20) — — 20)" beaina 


tures below 10°, » | 

1683, Electrochemical Equivalent of Silver, ¥., Kohirausch. (Ann. d. 
Physik, 26. 8. pp. 580-596, July 7, 1908,)—Describes some experiments on 
various forms of silver voltameter. The object was to determine to what 
extent the anode liquid affected the result of F. and W. Kohlrausch in 1884. 
The syphon voltameter unexpectedly gave the heaviest deposit, but this 
result may be due to the fact that the syphon form was less protected from 
the light... None of the differences are so great as 1 part in 10,000, and all.the 
larger voltameters were remarkably the same in their behaviour. The 
smaller. ones gave on an average deposits greater than the mean by about 
4 partsin 100,000. If the measurements of F, and W. Kohlrausch are to be 
corrected, the max. correction that should be applied is —-2 parts im 100,000); 
that is, it is not necessary to modify the value 11188 mgm. on the score of 
influence of anode products. The author prefers the name “ voltameter ” to 
the name “ coulometer” (coulombmeter) used by Richards.” ~ F. E. S. 


©) 1684, Apparatus for determining the Form of a Wave of Magnetic Flux. 
‘M. G, Lioyd and J. V.S, Fisher. (Bureau of Standards, Bull. 4. pp. 467- 
476, May, 1908.)—The apparatus depends for. its operation on the fact: that 
‘the value of the magnetic flux at any instant is: proportional to the algebraic 
average of the induced e.m.f. during the succeeding half-petiod. A rotating 
commutator which reverses the contacts twice per cycle is the essential part, 
and four brushes, equally spaced, are mounted so:that they'can be set in any 
desired position. Two of the brushes are connected to a secondary: coil 
-which:embraces the flux to be determined, and the other two are connected 
to a Weston voltmeter or some other instrument whose deflection is propor- 
tional'to the first power of the'cutrent. The apparatus can also be used for 
plotting curves of e.m.f..and current. and the 


= 
Pes 
3 
é 
vi 
% 
' 


ELECTRICITY ANDi MAGNETISM. 591 


1686. Moving-coit Galvanometer,: W. Jaeger. (Zeitschr. Instrontenténk. 
28. pp. 206-210 | July, 1908. . Conimunication from: thé Reich- 
sanstalt.)}— Describes a sensitive moving-coil galvanometer of ‘low resistance 
made by Siemens and ‘Halske...: lt was constructed at the instigation of ithe 
‘Reichsanstalt, ‘The instrument has a period of 5°6-sec. The resistanee of the 
suspension wire and of the lower spiral are equal and amount together ‘to 
about 9ohms. The resistance of the coil is about 05 ohm. The sensitive- 
ness.is such. that at a distance’of 8 m. a 1-mm: to 


do 
Magnetic Susceptibility of Solutions. P, Pascal. (Comptes Reuides, 
147. pp. 242-244, July 27, 1908.)—When, in’ an aqueous solution, the meétal'ion 
‘of a salt passes without change of valency into a complex ion or colloidal 
compoond, the magnetism or diamagnetism of the solution beeumes less’than 
that of the original solution. Inversion of the ‘type of magnetism may even 
occur. Further, the same phenomenon is observed when the metal passes 
from a less to a more complexion. This result is‘founded on observations 
upon salts of Fe, Co, Cr, Cu, and Hg. If it holds generally, then the mag- 
netic test can be used as a delicate indicator of complex groups. The rate 
of oxidation of salts can be followed in this way. Thus with complex ferrous 
salts (pyrophosphate, oxalate, metaphosphate) the rates of oxidation, upon 
bubbling air through the solution, were in » epenseen ne oer of the magnetic 
1687. Earth Currents and Magnetic Variations, 
‘Magnetism, 18, pp. 57-62, June, 1908.)\—Discussion ‘of the question whether 
magnetic variations are entirely or in part due to the electromagnetic action 
of earth currents, or whether the earth currents are induced by the magnetic 
_ variations. If the earth currents were the primary causes of the daily mag- 
netic variations, we should expect that the W.-E. components of the’currents 
are connected with the north components of the variations, as suggested by 
the Paris observations, and the N.-S. components of the currents with the 
‘W.-E. components. Investigations by Schuster, -v. Bezold, and Fritsche 
have shown that the daily variations of terrestrial magnetism are to be 
ascribed to two causes, one outside, the other inside, the earth, After 
plotting the observations discussed it is suggested that the two components 
appear to be independent, and that there may be a difference sn: > eh 4 
and E.-W, earth currents as regards their origin, PB 


1688, Magnetic Phesamena during, Total, Solar Eclipse., Lom Chree. 
(Terrestrial Magnetism, 18, pp. 78-78, June, 1908,)—Commenting, on Nord- 
mann’s paper on magnetism during the. solar eclipse of .Aug. 80, 1905 
[Abstract No, 1576 (1907)}; the present author, thinks, another explanation 
may) be found for the phenomena observed, The quantities employed, by 
Nordmann are. considered: too small. to be. of practical value, and in.some 
cases may be much beyond the possibility of actual, observation. .With 
regard to the method adopted for eliminating the disturbance element, and 
the regular diurnal variation, it is necessary to point out that there is no fixed 
regular diurnal inequality characteristic of a month or, portion of a month. 
Chree then takes other pairs of differences between the stations considered, 
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and the curves obtained show little. or no. evidence of perturbation near the 
time ‘of eclipse. C. Nordmann. (Ibid. pp. 76~-78.)—In reply to. the 
above eriticism, Nordmann explains that the corrections for diurnal inequality 
were only taken from a set of quiet days, not from the disturbed days near 
the eclipse time. The dissimilarity of the curves depends to a considerable 


1689. Earth’ s Residual Magnitic Field. A. Tanakadate, L. A. mses. 
{Terrestrial Magnetism, 18. pp. 67-71, June, 1908. Extract from Denkig- 
akukwai Zassi, No. 220.)—Bauer has constructed a map of residual magnetic 
field after deducting the first harmonics in Gaussian expansion from the 
observed values of each component, and has determined in this way several 
centres of attractions and repylsions on the carth’s surface. Tanakadate has 
had another map made from the differences in Schmidt's paper to see what 
will be the residual values after deducing all the harmonics from the observed 
values. Considering the improbability of our ever being able to accurately 
represent the earth’s field by a definite formula, a proposal is made for a 
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1690. Réintgen Tubes with Unidirectional Currents, E. Ruhmer. 
(Electrician, 61. pp. 643-645, Aug. 7, 1908. Lecture to the Deutsch. Réntgen- 
Gesell.)}—The induced current at “ make". is very deleterious to the life of 
R6ntgen tubes. The author discusses the principal methods used to overcome 
this disadvantage ; choking tube or spark-gap in series with the Rontgen 
tube ; adjustment of relations so that the. “ make” induced current is not 
sufficient to break down the tube, by decreasing the ratio of transformation 
or else the primary voltage. A new arrangement is described whereby the 
“make” voltage is removed without interfering with that at “break,” by 
megee of a contact whereby the greater part of the induced current at 

“make"’ is taken from an auxiliary or protective winding on the primary 
core; and so passes away into the secondary winding. The efficient working 
of the protective winding is etiam on a ad rise of the Sepromeann 
field, 


1691. ‘of ‘the Current through Tube. W. 
Duddell. (Réntgen Soc., Journ. 4. pp. 100-110 ; Discussion, pp. 111-114, 
July, 1908.)—Measurements were made of the mean and the mean-square 
value of the current through a Roéntgen tube with the view of investigating 
if there was some relationship between these two quantities which would 
‘be of assistance in making R6ntgen-ray measurements. The wave-form of 
the current passing through the tube was first determined. A 12-in. induction 
‘coil with a Levy mercury turbine interrupter and a rectifying spark-gap was 
used. The instantaneous current was recorded by means of an oscillograph, 
and some typical records of wave-forms are given in the paper. The mean 
current was measured by means of a moving-coil galvanometer, and one of 
the author’s sensitive pivoted thermo-ammeters was used for the measurement 
of the mean-square current. Preliminary experiments indicated that the 
‘current through the tube consisted of isolated pulses lasting a very short 
time during which the current rose and fell very rapidly. The main diffe- 


| rence between the curves obtained when the vacuum was low and the vacuum ' 


medium is that with the low vacuum, the small oscillation in the negative 
direction following the main pulse of current through the tube is almost 
entirely absent. One striking result of the tests has been the demonstration 
how little the type of the wave-form is affected by the degree of vacuum of 
the Réntgen tabe. For the same mean current; the higher thevacuum the 
greater was the max. value of the current, and the less the time it lasted. 
Observations were made on the p.d: and current wave-forms, and ‘it was 
found ‘that the ‘type ‘of the ‘wave-form of the current and’ that of the’ pid. 
between the terminals of the tube was very constant. ‘It appears that the 
max. value of the current is from 1} to 2 timés the mean-square curreiit 
divided by the mean current. Thus it may be possible to determine the max. 
oscillograph. ERS. 


d’El. Médicale, 16. pp. 700-708, Sept. 10, 1908.)—Shows that Cathiard’s flame 
rectifier [Abstract No. 475 (1908)], especially when the kathode is a cored: in 
place of a solid carbon, serves as a very useful rheostat, the resistance being 
capable of being varied by simply altering the distance between the kathode 
and the burner. In this way, used with a Réntgen tube, the current through 
the tube was reduced from 22 milliamps to 1 milliamps without apres =; 
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117. 2a. pp. 879-643, March and April, 1908.}—An attempt to formulate a theory 
which shall embrace the known phenomena of chemistry, pee electricity, 
optics, radio-activity, and moving media in one comprehensive scheme. eH SB. 


| 1604, Surfaces: of, Electromagnetic \Wariations and tit 
Silberstein. (Ann. d.. Physik, 26. 4. pp. 761-762, july 28, 1908.)—A mathematical 
paper which applies the methods of E. B. Christoffel, H, Hugoniot, and J. Hadamard, 
and thus obtains the well-known results of Maxwell that the electric and magnetic 
the two vectors being connected by the relation Ke?= pm, : E.H 


1695. The Striated Positive Célunin in the Glow Discharge. R. Holm. (Phys. 
Zeitschr. 9. pp. 5658-662, Sept. 1, 1908.)—Measurements were made of the fall of 
potential and the distance between the striz in the positive column, and the con- 
investigated. The results aré recorded in the form of diagrams. The metheds 
used for measuring the fall of, A. Wilson, and 
the gases employed were hydrogen, nitrogen, andhelium. . . 


1696. Feebly Damped Oscillations for Laboratory Measurements. L. W. 
Austin. (Bureau of Standards, Bull. 5. pp. 149-152, Aug., 1908.)}—Constructional 
details of an arrangement for producisig weak cecilations of definite wave-length. 


1097, Radiation from an Elliptically Vibrating Oscillator in Free Space.’ 
Ulier. (Jahrbuch d. Drahtlosen’ Telegraphie, 1 4. pp. 570-584, Sept., 1908. 
Extract from Habilitationsschrift, Giessen.)—A tlathematicat consideration. 
£008, Dathping with Kigctric Grover: Gahrbuch 
d. Drahtlosen Telegraphic, 1. 8. pp. 869-369, May, and.1. 4. pp. 488-496, 
—The treatment is mainly mathematical and does not lend itself to abstracting. - 
VOL. XI. 2s 
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| Theory of Dulong, and. Petits Law. Richarz.. _AZeitschr, Anorg 
Chem. :58, 8. .pp..856-874,.June 18, and 59.1. 8, 1908, 
Physikal. Inst.d. Univ., Marburg.)-—The author gives a résumé 
published. by him, since, 1898; om the theory of 
certain assumptions, it: is. shown .that the atomic heat of solid, elements, at 
constant, volume,-has the,,constapt yalue,.6:012,, At constant. .préssure , the 
atomic heat is greater than the above value, owing to the attraction of; the 
atoms having to be overcome, the values varying from 6072 to 6914 
for different elements. The theory, requires variations.of the. atomic, heat, 
andfexplains; the abnormally low:values given ‘hy.some elements, . The | law 
only holds exactly for a few.\ideal” solid elements;; That -the.atomic;heats 
igaowl oc) sdut 2 .ve id¢al ort 
and er on Double Reftactian, 
Electrical Properties. and, Fonnatiow of Crystais.' G. Quincke. 
(Ann. d. Physik, 26. 4. pp. 625-711, July 28, 1908.)—A résumé of the literature 
is first given, after which the author’s experiments are described and the 
following conclusions drawn? The brown, copy liquid formed by molten 
sulphur between 160° and 260° is a liquid jelly with visible and inyisible 
foam- walls. The surface terision of Molten sulphur’ is 20-160", 
mgm, per mm. ; at 260°, 12, and at 448°, 4°5 mgm. per 1 With. Uaphle 
rapidly cooled and just onthe. point of solidifying, the. pana tension is 
17 mgm. per mm. Sulphur exists in four allotropic modifications, S,, Ss, Ss, __ 
ahd S., which ‘are stablesat: about 800-160°, 160-06*, and 96-0° 
respectively. Mobile yellow sulphur spreads-out on! mercury to: a thin «skin 
with folds and invisible foam-walls, or forms a thin, flat drop, the shining 
tunderneath® side of which discharges an electroscope. Viscous, ‘brown 
does not spread mercury, but’solidifies to a thick, flat drop, the 
side of which is insulating. Molten sulphur’ and ‘also “supefddoléd 
sulphur may, consist of several mixtures or solutions A, B,C ...«» afSy Ss, 
Sp, and Sa, which .are oily, liquids. with surface, tensigns.at theis limiting 
surfaces. The higher the temperature to which molten. sulphur jis, heated, and 
the more capidly it is cooled; the greater the:content of Sjin the supercooled 
liquidi: Fhe modifications of sulphur stable at higher temperatures: change 
those stable lower temperatures and finallyinto 
é remaining conclusions and the data 
2701;-Bffect ‘of Kathous'\Rays ow Colours: of Certain Ge a. 
utchins. (Phys. Rev. pp. 87-89, 1908.)—By the action of 
variety, the change being only superficial a low vacuum ‘or 
current, but penetrating deeply into the mine with a hi high vacuum or a 
current, Pink ¢ourntaline is changed:to green, and corundum, having alight 
purple tirit, becomes | palér!.under the dnfiuenceiof the rays. iGreen apatite 
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transparent, néarly colourless piece of cyanite,; a) brilliant: yellow” The 
occurrence of alternate bands of colourless atid artiéthyst fluorite) andthe 
(BOOT) 

1702. Distillation of Turpentine by fv Snyder: 
Electrochem. Soc., Trans. pp. 871-876, 1908.)—The atsthordesoribes 
plant for. distilling turpentine from pine wood, the heating being effected 
electrically; which admits: of close regulation of the temperatute. _The»wbod 
is placed in cans, which are introduced into brickwork retorts heated by a 
current passing through wrought-iron strips threaded through. ar brickwork 


1708. of by Rodiue Salts or their 
and M. G. Levi. (Aecad. Lincei, Atti; 17. pp. 46-49) 19; 1908)-By 
placing an open bottle, containing’ 5 mgm. of radium bromide, dissolved in 
80 c.ctn. Of water, in a 5-litre vessel filled with air, closing’ the latter’ with 
a ground-glass stopper, and leaving for some hours at the ordinary atmo- 
spheric tempetature, the air acquires a distinct odour of ozone,’ and gives the 
characteristic ozone reaction with potassium iodide and starch.’ When the 
giass stopper is replaced by cork or indiarubber, no ozone canbe 

Air ‘charged with the emanation from radium ‘bromide, and 
aspirated from one large vessel failed to 

1704. of Mists in Radium Mme. Curie. 
(Comptes Rendus, 147. pp. 879-882, Aug. 17; 1908.. Chem. News, 98. pp. 156- 
157, Sept. 25, 1908.)—The author has previously shown [Abstract No. 1829 (1907) 
and Comptes Rendus, 145. p. 1145, 1907] that the presence of radium emanation 
effects the condensation of saturated and unsaturated water vapour and other 
vapours in the form of a persistent mist visible in the light of an electri¢ arc. 
The centres of condensation are neither the ions formed in the gas nor the 
‘molecules of emanation, but may be regarded as particles of induced radio- 
activity suspended in the gas and acting either by the electrostatic action of 
their charge or' by chemical affinity. With pure water and air charged with 
emanation, a feeble mist, lasting for some days, is observed. When 'the air 
is replaced by‘COy, persistent mist is not formed with pure water but only 
with a mixture of water and sulpharic acid or with the latter in a -concen- 
trated state. In these cases the condensation nuclei-cannot'be particles of 
induced tadio-activity, since these particles exist in the CO, as well as in the 
air. When air and water are used the centres of condensation are possibly 
the nitrogen compounds formed in the air bythe emanation, and when 
sulphuric acid ‘is employed it. would seem that particles of sulphuric 
anhydride exist in the gas in consequence of the action of the emanation 
on the liquid. Persistent, thick mists ate also obtained with iodine in CO, 
‘harged with emanation and’ with camphor in air charged with emanation. 
But' with iodine in air charged ‘with émanation, the mist only lasts a few days. 
‘Actinium in presence of water and CO, also forms a mist. In an electric 
field the drops composing these mists behave as if they carried no charge. 
‘On examining the flasks:in which the mists are formed, it is found that part 
‘of the CO; is converted’into CO, that nitrogen compounds are formed when 
air is employed, and’ that traces of are pro- 
duced in presence of selphur ‘and & ik 


x 
~ 


1708 Action Radium Emanation on Solutions of :Saits of Copper. 
Mme. Curie and Mile. Gleditsch. (Comptes Rendus, 147. pp, 845- 
849, Aug. 10; 1908. Chem. News, 98. pp. 157-168, Sept. 25, 1908, Elec- 
trician, 61. p. 764, Aug. 28, 1908. Abstract.)}—The authors have 
the experiments of Ramsay and Cameron [Abstract No. 140 (1908)], in which 
traces of lithinm wére observed in the residues obtained from solutions of 
copper salts which had been submitted to the action of radium emanation. 
In'these experiments, however, the use of glass vessels was carefully avoided, 
and; quartz also was not used, as both these materials contain lithium. 
Platinum vessels were employed throughout, and the water and acids used 
(which contained traces of lithium) were purified by redistillation in Pt vessels 
and were then.kept in Pt bottles. In order to purify the sulphate of copper 
used it was repeatedly crystallised from a solution n pure water, but it was 
very difficult to get rid of all traces of Li. In two experiments 7 c.cm. of 
solution .of pure copper sulphate were treated with the emanation, the masses 
of metallic’ Cu employed being 0°26 and 014 gm. After removal of the Cu 
and the sulphuric acid the liquid when heated to dryness on Pt gave residues 
of 00004 and 0.0005 gm. in the two cases. Spectroscopic examination of the 
residue showed that it contained chiefly sodium and a little potassium ; the 
presence of lithium was not detected, It was found possible, though with 
difieulty, to, prove the presence of the red ray of lithium in a mixture 
containing 10,000. parts. of NapSO, for one part, of. LigSO,; so that the 
quantity of metallic lithium which could have been present was less than 
06 x 10-* mgm. The authors consider that the fact of the formation of the 

1706. Experimenis at High. and. Pressures, Application lo 
R. Threlfail. (Chem. Soc., Journ. 98, pp. 1883-1856, July, 1908.) 
-—The pressure vessel consists of two equal cylinders of steel placed end to 
end. and. insulated from one another by a sheet of mica. A plug of Acheson 
graphite forms the lower connection, and a magnesia lining is 
pressing in fused and ground magnesia in layers giving about 8 mm. addi- 
tional thickness at each pressing under about 50 tons per sq. in. A small 
central hole is drilled in this compressed block in sifu, and 
narrower meck of the pressure chamber are filled with loosely pr 
graphite. A plunger is then forced down the neck and a curren 
through the graphite fora few sec, The magnesia lining to within 8 mm. 
of the steel, walls is thus converted into a tube of fused magnesia, Upon 
cooling, the graphite can be scraped out and the mixture upon which it is 
desired to experiment put in its place, together with a suitable resistor if 


region; where the cross-section of graphite is large, to a hot one, where the 
cross-section is small, Preliminary trials showed that the pressure necessary 
to cause the graphite to flow was practically negligible. The advantage of 
dividing the pressure-vessel into two lengths with insulation between them 
is that short-circuits due to the penetration of the magnesia by filaments of 
graphite.are obviated, Other linings are described. So far as the experi- 
ments on carbon covered the same ground as those of Parsons [see Abstract 
No, 1862 (1907)] the results obtained are in full agreement. Typical detailed 
data are given. The formation of diamond is discussed. The author's view 
is that, the -mecessary conditions are a mixture from which a pure carbon 
‘phase can separate at a temperature which.is not high enough, taking the 


necessary... The design depends on the use of a considerable quantity of 
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pressure into consideration, for the rate of transformation to graphite to have 
an appreciable value. This temperature-range is yo very narrow ; 
hence it’ Seldon “occurs "in “nature that diamond is 

1707. F. My tits and F. F. v. Liechtenstein.’ 

Instrumentenk., Beib. 14. pp. 188-186, July 15, and 15. pp. 142-146, Aug-1, 
1908. Commiunication from the Physikal.-Techn. Reichsatistalt.)—An ‘appa- 
ratus is described for testing coatings on metals—¢ey., plating, “chemical 
colour deposit, lacquer, &c. The samiple is in the form of a cylindrical bar; 
2 ¢m. diam., and rotates at a uniform speed. A linen band under constant 
tension is in contact with the bar after the manner of a band brake. “The 
time taken for the band to wear through the coating is observed. ‘Deposits — 
of As or Sb wear up to 2 min., according to thickness of deposit; lacquer 
from 1 to 4 min. ; copper oxide on brass, formed by the wet method, 2 min. 5 
copper oxide, formed by heating, 8 min. The wet method of colouring brass 
with copper oxide is studied in detail. The solution used consists of ‘Sal 
ammoniac and copper carbonate. The effect of the variables (temperature, 
concentration, relative concentration in copper and ammonia) is well marked 
in affecting the quality of deposit, which may be black (cupric oxide), yellow 
(cuprous oxide), red (copper), blue (copper hydrate), or white (ziné oxide). 
Detailed. chemical tests of the perfection of Bi and uniformity of the 
deposit are given. | F. ‘R. 


1708. Rare Metals. Part II. G.Gin. (Amer. Electrochent. 
Trans. 18, pp. 481-541, 1908. Translation.) This memoir contains a detail 
account of tungsten, including sections on the following subjects: History, 
technical compounds, tungsten minerals and their distribution, mechanical 
preparation of ores, manufacture of tungstic acid, cast tungsten, metallic 
tungsten, nickel-tungsten chrome-tungsten and ferro-tungsten ; the influence 
of the metal on steel and methods of chémical analysis of tungsten minerals 
and steels. Pure tungsten, according to recent figures, has a melting-point of 
2,800° to 8,000°; when pure and porous it can be welded by forging at about 
1,000°, can be drilled and filed easily and is not magnetic. The density varies 
according to the method of preparation, pulverulent varieties varying from 
17 to 18, melted W 187, and when heated to 1,000° and subjected to a 

of 200 atmos., 18°92. Its sp: heat is about 0°084, and increases ‘with 
temperature. Its electrical resistivity is 86 x 10-* ohm per cm.* at 20°, 

W is attacked by F at ordinary temperatures, by Cl at 800°, by Br at low 
redness, and by I only at a bright cherry-red heat. Oxygen, either dry or moist, 
has only a feeble action on it at ordinary temperatures, but the metal blackens 
little by little in the air; at redness the metal is attacked by oxygen, tungstic 
acid being formed. Tungsten is not sensibly attacked by water at ordinary 
temperatures, but is rapidly attacked by water vapour at redness. The fol- 
lowing compounds of W have been isolated and studied : WB;, W:C, WC, 
‘W,Sis, W;Si (doubtful), W,Al, WAl;, WAL, WNiy, WsNis, e, WiF es, WFe,, 
WFe;, WMn, WMo, W:Mo;, WPb and WPb,. ‘With regard to impurities 
in commercial W; up to 8 per cent. carbon is allowable for making low 
W-steels, but for special tool steels the carbon should be lower. In making 
W-steels; the introduction of W in the form of carbide is found to give 
different properties to a metal of similar composition ; it seems that to‘obtain 
uniform results, it is necessary to add the metal in a pure form or asferro- 
tungsten. Carbon must be absent for the alloys of Cu-W and Al-W, and pure 
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W is also required forthe manufacture of platinoid. and,partinium. Tungsten 
to. be-used.in steel manufacture must mot contain more, than 005 per cent. 

P.or O:l.per cent,S. For high-speed tool steels, ‘more than 05 per cent. Mn 
and 02 per cent. Si is not permitted. The effect of W on steel is to, greatly 
increase its hardness and to give it a fine grain and velvety appearance. 
Quenching gives to a W-steel a very close grain,and silky appearance on 
fracture ;, quenching jowers the, tensile strength of these steels, but this 
property is regained by heating to a high temperature. Tungsten lowers the 
melting-point of steel, this lowering being, according to, Raoult’s law, 
inversely proportional to the molecular content, but.is. only produced up 
to a certain addition.of W, after which the melting-point is increased,, Non- 
carburised W raises the points of, transformation ; carburised W, added to 
high-carbon steels, lowers them a little, _ The.critical points are notably dis- 
placed; depending on the temperature at the start and the rate of cooling. 
The, microstructure of W-steels consists of pearlite in 0°2-C steels containing 
0 to,10,.per.cent, W, and in 0°8-C steels from 0.to.5 per cent. W; as soon as 
these,amounts, of W are exceeded, the double carbide appears in white fila- 
Part I. Male see Abstract No, 1180 (1908).) . 

7 Cc. O. B, 


1709, Physico: chemical Studies of Platinum Metals. E. Cohen 
and T. Strengers. (Zeitschr. Phys. Chem. 61. 6. pp, 698-752, Feb. 
1908,)—Explosive platinum metals are prepared by melting together with 
Zn, and dissolving out the latter metal by means of acids ; ; in this way 
explosive forms of Rh, Ir, and Ru are obtained,; Pt behaves, irregularly, and 
Pd and Os do not give explosive modifications at, all... The explosive pro- 
perties.of the rhodium can be removed by prolonged heating at 100 to 200° ; 
at higher temperatures the heating causes an explosion. The explosive Rh 
contains Zn which cannot be removed by acids, and also hydrogen and 
oxygen ;, exclusion of air during the preparation eliminates the explosive pro- 
perties of Rh and of Ir, but not those of Ru, The heat liberated during the 
explosion is of the same order as that which would be liberated by the com- 
bination of the hydrogen and oxygen contained in the metal, and there is little 
doubt that the peculiar behaviour of the metal is due to the explosion of the 


1710., Alloys. B. Weiss. (Zeitechs.. Elektrochem. 14. 
pp: 649-651 ; Discussion, p. 651, Aug. 28, 1908, . Paper read before the 15 
Deutsch, Bunsen-Gesell.}--In the electrolytic deposition 
of cerium,on iron wire, the middle layers are found to be remarkably pyro, 
phoric¢; the outside layers, being free from iron, are not pyrophoric, . Cerium 
obtained by electrolysis with carbon poles is not pyrophoric. The alloy with 
80 per cent. Fe, shows the pyrophoric effect at a maximym, and when, touched 
with.afile this alloy gives. brilliant sparks.. stronger alloys. the, Fe may 
be increased ;, even up to.76 per cent. Fe, the phenomenonp is observable, It 
appears that the two metals can be alloyed in all proportions, While pure Ce- 
metals are softand.oxidisable im the air, these, alloys are hardy nom-oxidisable 
at ordinary temperatures, and brittle, The melting-point is pear that of cast 
iron;,.The Fe.may be replaced, either entirely or in part Ni, Co, and Mn. 
If the Fe, be entirely replaced, by.these metals the..pyr c effect; is. very 
marked., Silicon reduces the effect. The. alloys are made, by the addition of 
very, finely, divided Fe to very fluid Ce metal, and must be cast out.of contact 
with air, Although Ge and La are very similar, in effect there are, certain 
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as for the automatic lighting of gas lamps lamps;;amd aisbofor 


158-161 ; ‘Discassion, pp. 161-168, 1908. 


were and attempts were made to Sree 
Fe,Os, Mns0,, TiO;, ahd mixtures Of these with the 

of Ca with Al and Mg can be easily prepared tip to Gx conténts’of" Dpet We 
Alloys containing 25 per cent. or more of Ca or Mg. éan be easily ; fased. 
In the absence of any considerable amount of Si, alloys conn Beis : 
or Mg react very violently in the reduction of ‘paiads, and fhe Yield of met 
is small, So far as tested, the addition of Si to’Alfdys of Al ‘and Ca in the pro 
portion necessary for the formation of the. quiet 
increases the yield of metal. Metallic Mo, Ti, with a smai! ‘percentage of 
but no W were obtained, Some of the were cartied on’ 
and some in a vacuum. 


12. Alloying of Calcium A. Hirsch. and:J.-Aston., 
Electrochem. Soc., Trans. 18. PP: 148-150 ; Discussion, pp. 150-151, 1908.)— 


By reducing the oxides of cerium and iron with metallic um, masges.gon- 
taining all three metals or in some. cases only Ca were 
Negative results were found upon heating (1) a 

alloy with electrolytic iron, (2), mixture of an calc 


carbide, 
trolytic iron and Ca. Upon plunging a und the 
molten Fe the product again contained no Ca, of these pad pice area 
butable to volatilisation of Ca, which was ay. to occur at 1,290°- 
From 0°14 to 6°75 per cent, Ca was soi Nr capsed to with Fed | 
enclosing the Ca in an. iron tube, thrusting this the surface af 
molten iron, and removing the source of heat, ng. aay 
to 1-87 per, cent. Ca were produced by the of metallic Ca 
under pressure, With more than 05 percent. Ca. the decompose, 
hot water, and the 1°87 per ‘cent. alloy decomposed sold wa with sooyetie 
of gas from which acetylene was absent, Alloys ¢ tng st 
Ca oxidise readily'in the air. The of 
destroys the power of welding. There is very little 


iron made Uy the 


1718. Ternary Alloys of Copper, Zinc, ond Nickel 
(Metallurgie, pp. 848-852, June 22; 875-888, July and. BP, 
July 22, 1908. Communication from the Metallograph, 0, 
d, Kénigl. Bergakademie, Freiberg.)—System; C results, 
in entire agreement with those of Guertler and, hassle anes Ab 
No, 844 (1907)}. The properties dealt with are the. curves af lidification 
the microstructure. System; Copper-Zinc, —The 
entirely in agreement with those of Shepherd [see Abstiagh se) 


differences, Ce most readily giving the ‘sparks |whilstodis -gives: Ahe mist a 

intense light. The paper suggests technical-applitations for alloys such; 4 

in 

by 

R. 


Roberts-Austen’s line does not exist. The compound Cu)Zn; (melting- 
point about 680°) exists, and the existence of ©ujZn is possible, bat there are 
no other compounds. Shepherd's lines ese, and Cc; were not found, and the 
horizontal GF of both Shepherd and Roberts-Austen was found to fall about 
6° or 7° with increasing Zn. These alloys show a tendency to segregation 
when the concentration is in the neighbourhood of 50 per cent. Zn. System : 

Zinc-Nichel—The author's experiments covered the range 0 to 50 per cent. 
Ni, and whilst generally confirming recently published results, can be sum- 
marised as follows. There occur seven different constituents in this range, 
viz,, pure Zn, mixed crystals from 12°2 to 28 per cent. Ni, the compound 
Ni Zns(melting-point 876°), mixed crystals containing from 89-7 to 49 per cent. 
Ni, and three other constituents whose exact nature is not yet determined. 
System: Zinc-Copper-Nickel—No triple compound nor triple eutectic was 
found, The solidification surface in the temperature-concentration diagram 
of the ternary series falls at first slowly from the Cu-Ni side, then more 
rapidly as the Zn corner is approached. It consists of three surfaces corre- 
sponding to the formation of primary mixed crystals, Of these, that which 
corresponds to the alloys richest in Zn meets the next in a eutectic Curve. 
The system CusZns-NiZny forms mixed crystals, the series being represented 
by an almost straight line. The technically important alloys of this series 
consist, with few exceptions, of mixed crystals which have not undergone any 
change since solidification. Alloys with about 15°38 to 20 per cent. Ni, 73 to 
80 per cent. Cu, and 7 per cent. Zn resemble silver in both colour and 
ductility. Alloys with 88 to 40 per cent. Ni, 7 to 40 per cent. Cu and 40 to 62 
per Zn have great hardness R. 


1714, Corrosion of Brasses. A. T. Lincoln and G. C. 
Bartells, Jr. (Amet. Electrochem. Soc., Trans. 18. pp. 831-886; Dis- 
cussion, p, 887, 1908.)—Copper-zinc alloys which had been annealed at 
400° C. for several weeks were corroded in solutions of sodium chloride, of 
West India ‘bath salt, and in artificial sea-water, for from 6 to 7 hours, the 
brasses being the anodes, and rotating, and the current used 0-08 amp. 
The losses of brass by corrosion, and the proportion of this which is copper, 
are recorded. The curves relating these data with the composition of the 
alloys are of similar type for all of these solutions. The rate of corrosion is 
greater the higher the copper content. With less than about 58 per cent. Zn 
the Cu in the alloy remains practically unattacked, and the current efficiency 
is then low. In the discussion, J. W. Richards pointed out the inapplic- 
ability of the results to sea-water, as the experiments were made in small 
vessels with a confined sample of electrolyte, whose composition therefore 
was continuously varying. F. R. 


Iron-Silicon-Carbon Alloys. W.Gontermann. (Zeitschr. Anorg. 
Chem, 59. 4. pp. 878-418, Sept. 7, 1908. Metallographic Communication 
from the Inst. f. physikal. Chemie d. Univ., Géttingen.)—Contains results of a 
thermal and metallographic research on some of the above alloys, giving 
equilibrium diagrams for Fe-C and Fe-Si systems and also for the ternary 
system Fe-Si-C. Discusses the probability of the formation of two immiscible 
liquids in the Fe-C system for alloys containing over 45 per cent. C, at tem- 
see es above 1,200° during cooling, and gives a suggested modification of 

uilibrium diagram. The following changes take place during the 
conti bi the solid alloys : Silicon-a-ferrite or silicon-S-ferrite separates 
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from silicon-martensite,'silicon-cementite orystallises from ‘silicon-marten- 
cent. Si. In the alloy containing 96: 1°22C,: the cooling-ctirve gave no 

Hudson. (Soc.:Chem. Ind., Journ. 27. pp. 654-658 ; Discussion, py 658, 
July 16, 1908. Paper read before the Birmingham and Nottingham Sections.) 
-—It is found that the shock test (Izod machine) does not give results which 
are sufficiently discriminative to be useful with Muntz metal variously heat- 
treated. There is a tendency for the shock-test figures to follow elongation 
in cold-rolled bars, and max. stress in hot-rolled bars. The ‘relative pro- 
portion of the constituents 2 and § remained: constant in a particular bar, 
with a variety of annealing temperatures above 550° at about 67 ‘per cent: 
a : 88 per cent. 8, but was affected by rate of cooling, Duration and tem: 
perature of annealing affect type and coarseness of structure only. The 
rolled structure is the type of greatest strength, while the “island” type 
(islands of 8) has greatest ductility ; the network type has moderate strength 
and ductility, the cast type is weakest. The Conchastons are as in 


0-500 | Cold rolled 87-50 
500-57 | 5 
Hot, 26-21 55-66 Island 
575-790 Hot — | Hot Network 
| Hot 21-20 | Hot 72 Cast 


1717. Iron-Carbon Alloys. H. te Chatelier. (Soe, d' Encourageinent, 
Rev. de Métallurgie, 5.. pp. 167-172, March, 1908. Stahl u. Eisen; 28. 
pp- 1118-1115, July 29, 1908.)—Outlines the present knowledge of the con- 
stitution of iron-carbon alloys. At the present time, the principal questions 
to be settled are: (1) the exact nature of the constituent’ or constituents 
variously called troostite, troosto-sorbite, osmondite, and sorbite; (2) as to 
whether 8-iron plays any part in the solid solution which constitutes fully 
hardened steel ; 


2718. Refining Steel by Sodium. A: Hiorth. yout 
77. pp: 258-264, 1908.)—It is concluded that iron treated with smal! quantities 
of Na is more fusible, and more free from oxygen than if not so treated. 
Sodium peroxide can of obtained by treating iron, or iron ore Sareea 
oxygen, with sodium. A, E. Tucker: PP. 264-266:)=-Tucker 
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Electrical Properties of Dilute Solutions of Sulphuric Acid. Wi G. Ds 
Whetham and H. HB. Paine. (Roy. Soo, Proc. Ser A. pp: 58-80; 
1908,)--A. continuation of previous), work [see Abstract No. 416 
(4006)}. Usingya specia cell, the, migration constant or transport ratio..was 
detepmiined for solutions of sulphuric acid of concentration varying from 0} 
to 000001 normal. A current was passed through the migration cell, and the 
totabchange in the quantity of solute round the anode and kathode measured. 
Phe value of the change at either elettrode in gmh.-equivalents, divided) by the 
number of gm.-equivalents of hydrogen evolved at the kathode) gives the 
migration: .constant! for the solution. The experiments seem to show an 
increase in the migration Constant at extreme dilutions. It is sought to 
explain the effect by the association of ions brought tegether in solution. 
Such an association would take place if the solvent contained : (1) a weak 
acid such as carbonic acid; (2) a weak alkali such as ammonia, or (8):a salt 
formed. -by the neutralisation of a weak acid by a weak alkali, such as 
ammonium carbonate. To complete the solution of the problem, it; would 
be necessary, either to obtaim an exact knowledge of the impurities of water, 


1720. Vapour Presare and Pressure of ‘Strong 
Callendar. (Roy. Soc., Proc. Ser. A. 80. pp. 466-500, June 10, 1908. 
Zeitschr. Phys. Chem. 68. 6, pp. 641-682, Aug. 21, 1908.)—The author deduces 
formulze.for the variation of concentration of a solution in a vertical column, 
and for the variation of osmotic pressure with hydrostatic pressure, In the 
case of the sugar solutions studied by Berkeley and Hartley, it is shown that 
the variation in concentration is considerable, amounting, in the case of the 
strongest! solutions, to as much as 18 per cent. The author also discusses 
the theories of osmotic pressure which, have been put forward, and concludes 
from a comparison of experimental data with his equations that there are 
definite hydrates formied in solution, He also indicates how the degree of 
hydration can‘be ‘determined, and finds in the case 0 canie-sugar a value of 
5 for the degree of hydration. bet A. F. 

1721. Physical Modifications of Gelatine in Presence ys Electrolytes and 
Non-clectrolyles. J. Larguier des Bancels. (Comptes Rendus, 146, 
pp. 290-291, Feb. 10, 1908.)—In presence of various neutral salts gelatine 
dissolves in water atthe .erdinary temperature, salts: of bivalent metals 
exercising amore energetic solvent action than those of monovalent: metals 
and nitrates having a greater effect)than chlorides, In .presence.of electro- 
lytes, gelatine dissolves in mixtures of mon-electrolytes—for example, alcohol 
or, acetone with water-—these mixtures being more favourable to solution than 
water alone ; the presence of a small quantity of water is necessary for any 
solution to take place, but when this amount has been reached the solution of 
the gelatine is accelerated by increasing. the proportion of the non-electrolyte 
im the mixture. Gelatine dissolved in water or.in mixtures of the latter with 
non-electrolytes can be recovered by removing the added salts either by 
dialysis or by a series of preeipitations by excess of WARD AF acetone, 


Studies, of the Processes, “Operative Ath, Solutions. VI. Hydrolysis, 
Hydrolation, and Hydronation, H. E, Armetreng,, VIL. 
of Agids deduced from Conductivities and Actipiies 
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strong and,|E. Wheeler, VILI.. Influence ef Salis. on: Hydrolysis). hin Be 
Armstrong, and D. Crothers. LX.) Delermination of Optical, Rotatory 
Power. Ry J. Caldwell and Danes 
sugar and,other Substances in Agueous.Solutions. R. J..Caldwell and R, 
Whymper. . (Roy. Soc., Proc. Ser.) A, 81. pp, 80-140, Aug. 11, 1908.+-Vis 
It is suggested that an aqueous, electrolyte, such as HCl, oe 


isomeric hydrates of such’ as (1) OH, 


@ Ho. The first is regarded as being an inactive comple the 


conduotivity of the. solution and. most of its chemical reactions being attri. 
buted to, the second and third types, in which either the HCl or the water is 
resolved into two radicals, although (in opposition to, the. theory of electro. 
lytic dissociation) these are regarded as attached to a common molecule and 
not set. free. Water. itself is also regarded as containing active: molecules 


such as “ hydrone” OH, and “ hydrone-hydrol” (briefly hydronol). HX 


together with inactive molecules containing closed rings such as “ atin 


bra wren 


solutions i is attributed to! hydrolysed” the, ope 
whilst in weak solutions “hydrolated” molecules of type 


ty 


the advantage of recognising the essential unity of behaviour of the closely 
allied ‘elements oxygen and chlorine (compare B.A. Report, Leeds, 1890, 
p. 826). ‘Other questions discussed from the same point /of view are 
hydrolysis, interaction of acids and alkalies, hydration, ionic propertiés, 
electrolytes and non-electrolytes, optical and other properties of solutions’; 
in regard to these reference should be made to the original paper. | VIIv The 
velocities of inversion of cane-sugar by HNOs, HCl, and Hy SOQ,, each diluted 
with 55°6 HsO (1 gm.-mol, to 1,000 gm. water) are in the ratio 468 + 499 : 652; 
Equal velocities are attained when the acid-concentrations are HNO; + 
55°5Hs0, HCl +586H:0, HsSOv-+ the additional -molecules of 
water required to produce equality are regarded as due,to the greater 
hydration of. ‘the two latter acids, The curves showing the effect.on 
conductivity. and on hydrolytic activity of changes in the concentration..of 
the acid are of different forms, although the acids fall into the same:relative 
positions in the two series of curves; as molecular proportions were used the 
dibasic sulphuric acid is assigned the highest conductivity and the greatest 
hydrolysing power, but the relative positions would be reversed if equivalents 
had been used; hydrochloric and nitric acids. give qurves, which lie-very 
close together, The most. noteworthy result.is that whilst dilution increases 
the molecular conductivity, it decreases the molecular hydrolytic activity, of 
the acid, these changes being prolonged to greater dilutions in the case of the 
dibasic than of the, monobasic acids. ., VIII, A discussion of the conditions 
which determine the hydrolysis of methy! acetate by acids in presence of their 
salts. IX. The authors describe certain improvements in the measurement af 
optical rotation, some of which are novel. X. The changes of rotatory power 
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produced by the addition of salts to cane-sugar solutions cannot be attributed 
to a “ concentration effect” (removal of the solvent-in the form of h 
by the salt), since the alterations produced cannot be cancelled by dilution 
except by adding a quantity of water altogether out of proportion to that 
which it is reasonable to suppose could be withdrawn by the salt. In the 
case of cane-sugar itself, dilution produces only a very slight increase of 
specific rotatory power, but this is attributed to the balancing of opposite 
effects produced by depolymerisation and by hydration. Of nine non- 
electrolytes examined, seven were found to produce only the smallest change 
of specific rotatory power (less than 0°2 per cent.); a molecular proportion of 
aldehyde produced a rise of about 1 per cent. in the rotatory power, but 
chloral hydrate produced a decrease of rather smaller magnitude. Alkalies 
produce a marked increase of rotatory power (about 10 per cent. for molecular 
proportions) ; their conductivity is, however, decreased to about one-quarter, 
and there is no doubt that in this case compounds are formed. The changes 
produced by salts are much smaller in magnitude, rarely exceeding 8 per 
cent.; the action of the sugar on the salt is, however, very conspicuous, as 
the conductivity is decreased by amounts varying from 48 to 51 per cent. In 
general the increase of rotatory power and the decrease of conductivity in the 
case of the chlorides are greater than in the nitrates, but less than in the 
sulphates. Attention may be called to the happy inspiration of studying 
mixed solutions by means of two properties, one of which (rotatory power) is 
characteristic only of the non-electrolyte and the other (conductivity) of the 
electrolyte ; such investigations are likely to prove far more fertile than those 
in which the property measured (¢.g., density or refractive index) is influenced 
directly by all the constituents of the mixture. [See Abstract No. 888 (1908).] 
T. M. L. 


| 1728. Conductivity and Viscosity of Solutions of Salts in Water, Methyl 
Alcohol, Ethyl Alcohol, and Acetone. [Mixed Solvents, VII] H.C. Jones 
and W. R. Veazey. (Zeitschr. Phys. Chem. 61. 6. pp. 641-697, Feb. 25, 
1908. From the English.}—The salts investigated were copper chloride and 
potassium sulphocyanide, the behaviour of potassium iodide, lithium nitrate, 
calcium nitrate, silver nitrate, lithium bromide, and cobalt chloride having 
been described in previous communications. The most interesting points 
previously recorded were the occurrence of maxima of conductivity in 
solutions of several of the above salts in alcohol-acetone mixtures—a result 
that was shown not to be due to a minimum in the viscosity or a maximum in 
the ionising power of the mixed solvent, and was therefore attributed to a 
minimum in the size of the ionic complexes ; cobalt chloride in a similar 
mixture of solvents gave rise to the interesting observation of a negative 
temperature-coefficient of conductivity, shading off through a zero value to 
the positive coefficient normally observed. The most important result of 
the work now described, apart from the confirmation of conclusions already 
atrived at, is the observation that potassium sulphocyanide has a much 
higher conductivity in acetone than in water; this cannot be due to an 
increased ionisation, and is therefore attributed to a greater ionic mobility 
depending on (1) the greater mobility of the solvent and (2) a smaller 
tendency to form ionic complexes containing large tiumbers of solvent 
molecules: In explanation of the decrease of viscosity produced by dissolving 
the sulphocyanide in water, it is pointed out that this result only occurs in salts 
of Cs, Rb, and K, and even then it is usually neutralised by the’action of the anion 
in ‘imcreasing the viscosity ; it is suggested that the “negative viscosity” is 
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associated with the high atomic volumes of the alkali'metals ahd that it 


1724. and Viscosity mmonium lodide in Water, 
Methyl Alcohol, Ethyl Alcohol, and Mixtures of these Solvents. [Mixed Solvents, 
H. C. Jones and W. R. Veazey. (Zeitschr. Phys. Chemti. 62. 1. 
pp. 44-58, Feb. 25, 1908.)—The novel features of the present paper are (1) the 
use of Walden’s typical electrolyte, N(C;Hs)I, and (2) the introduction’ of 
nitrobenzene into the series of solvents. Maxima of conductivity were 
observed in mixtures of nitrobenzene and alcohol similar to those observed 
with potassium sulphocyanide in alcohol-acetone [see preceding’ Abstract], 
but as maxima were also observed in the fluidity curves, the changes of 
conductivity need not in this case be attributed to variations of ionic size, . It 
imperity. T. M. 


C. L. A. Schmidt and C. P. Finger. (Journ. Phys. Chem. 12. pp. 406-416, 
June, 1908.)}—The work of other observers is confirmed, showing that either 
the compound NaH;BO; or NaBOs, or a mixture of the two, is the only one 
formed in solution to any appreciable extent on mixing boric acid and sodium 
hydroxide. As to which, or to what proportion of each, of the above really 
exists in solution and to what extent they are dissociated into Na, HsBO,, and 
BO, the present work gives no clue, The concentration of the hydrogen 
ions in a number of mixtures of sodium hydroxide and. boric acid, each con- 
taining 0°25 gm.-atom of boron per litre, has been determined by measuring 
the potential of a hydrogen electrode in these solutions, and thus a series of 
readily reproducible standards for the colorimetric CoP of acids 


1726,.Gaseous Electrodes, Nitric Oxide. Grassi, @. Cimento, 
15. pp. 467-480, June, 1908,)—The .p.d. between NO and Hg, measured -by 
comparing a cell consisting of platinised Pt immersed partially in. NO and 
partially in dilute acid, with an ordinary calomel (Hg, HgCl-KCl) cell, 
is 00577 log H:+a constant, The system H-NO’:NO has an e.m4f. of 
0°80 volt, NO being positive to H’, In the presence of finely-divided 
platinum, NO and alkaline hydrates. very readily form nitrites. W..H. Si, 


1797. Review of, the different Theories of Passivity and ‘New Oheervations. on 
the Passivity of Iron, Nickel, and Chromium, _C, Fredenhagen, .(Zeitschr. 
Phys. Chem. 68.1. pp,,1-47, June 9, 1908.)—-The theories of the passivity of 
metals which assume (a) the existence of a film of oxide on the surface of the 
metal, (2) a change in valency or,in the modification of the metal, are dis 
cussed by the author and rejected by him in, favour of the view, that the 
passive condition is due toa surface layer of gas.. Thus passivity is.really a 
reaction-velocity phenomenon, in. which the velocity of reaction between the 
passive metal and oxygen plays the chief rdle, .This theory is supported by 
polarisation experiments on Fe, Ni, and Cr electrodes immersed in sulphuric 
acid. . The passive.state is reached as soon as the oxygen polagisation extends 

uniformly over the whole surface of the electrode, and it disappears, as soon 
as the reactions which use up oxygen overbalance those, which produce 


‘ 
okt 
<4 
¢ 
« 
| 
4 
i 
‘ 


606 -OSCIENCE WBSTRACTSI 


oxygen. Even inthe passive ‘state: the metals do hot: completely resist 
attack: The potential! of the electrode at the point when itbecomes active 
ot passive is not well defined ; it cannot be exactly reproduced, tor’ are the 
potentials at which a metal becomes active or passive in complete agreement. 
The potential at which activity or passivity sets in is affected by the strength 
of the sulphuric acid, and a slight increase in temperature favours the active 
eondition. very considerably. All this supports the view that the passive con- 
dition is a reaction-yelocity phenomenon, depending on the rate at which the 
ments on Concentration Cells. W.K. Lewis. (Zeitschr. Phys: Chem. 68. 2. 
pp. 171-176, June 16, 1908.)—-The author gives a new method for calculating 
ionic. concentrations from potential measurements on concentration cells. 
The'chiéf advantage of the method is that the ionic concentrations. of poly- 
valent ions can be ascertained without making any assumptions as to the 
steps in which dissociation takes place! The ‘method is illustrated by cal- 
dilating the ionic concentrations of the positive ions in solutions of silver 
nitrate; lead nitrate, and lead chlorate. The normab potential of lead against 


Cell. H. T. Barnes and G. W. Shearer. (Amer. Electrochem. Soc., 
Trans. 18. pp. 169-170; Discussion, ‘pp. 170-172, 1908.)—The e.m.f. of the 
cell [see Abstract No. 1018 (1908)] depends upon the action of oxygen dis- 
oe in the electrolyte on the surface of Al. Hydrogen peroxide is formed 
whetn the Al is anode and a film of Al(OH), produced ; when the Al is 
kathode, as in the normal galvanic cell, the film is decomposed. Immersed 
in pure water free of o Al does not form H;O, ; reference is made to 
G. Schulze fAbstract ‘No. 120 (1907)}. the discussion, C. F. Burgess and 
w. 5 rte that Al rectifiers did | not last long, because the Al 
F. Russ. | (Akad. Wiss, Wien, Sitz. Ber. 117. ‘Ya. pp. 821-351, 
and pp. 868-871, March and ‘Apri’ 1908. ‘From the’ Technolog. Géwerbe. 
museum, Wien. )—Further details of the researches noticed in Abstract 
(1907) [com also Abstracts No. 1429 and 1969 (1907)]. In ‘arcs 
burning in imetallic’electrodes, from 5 to 10 cm. apart, 
the‘ are potential is, at constant current, 4 linear fafiction of the arc-length ; 
thé potentials decrease in the order Pt, Cu, Ni, Ag, Zn. When the electrodes 
are vertical’ the potentials are lower. ‘When high-tension arcs of from 8 ‘to 
tength burn between vertical electrodes within watér-cooled ‘tubes’ of 
or*quartz, and the resulting’ gases are withdrawn’ through capillary 
‘tubes; the following are made : The potentials are higher 
Owing ‘to! the contraction of the arc section‘ and ‘the’ cooling ; the'quotient 
{watts)/(volt-amperes) is fairly constant for different arc lengths, greater in 
oxygen than in air and ‘in nitrogen’ (up to@85): “The: potential 
and energy absorbed'‘at ‘constant current “increase withthe oxygen’ per- 
centage ; the” potential is, ‘in otygem antl ‘nitrogen and in ‘their mixtures, 
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a-linear function of the velocity of the gas current..:Within the pressure- 
limits 700 and 800 mm. of mercury pressure and potential vary proportionally ; 
this influence is only notiveable-in oxygen. » The.NO is ‘best absorbed: by sal: 
phuric' acid for analytical purposes. The NO-concentration is higher in \the 
flame than close to it ; it peirege with the current intensity and the energy 
absorbed, but attains ,its upper limit already at about 01 amp.. 
equilibrium i is independent arc-length and the. energy of consumpti 

in air it is attained me volume. of NO, i in a mixture of N, he 

equal proportions at 6 cent, The reaction is in agcord with 

4 chemical mass action, ~ seems to be essentially thermal ; the ay 
temperature of the high-tension arc is about 8 150° C, A yield af 500 kg. of 


r elied upon, with harcsofScm, 
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90) bar Electrolytic: Formation: of Selenic Acid from Lead Selenate., FucGx 
Mathers. (Amer. Chem. Soc., Jour 30.:pp. 1874-1878; Sept., 1908.)-+ 
Selenic acid can be made from lead selenate by electrolysing a dilute solu- 
tion of selenic acid in a Pt dish that serves as kathode, and upon which 
rests the lead selenate that is to be decomposed. Some reduction products 
of selenic acid are formed during/the electrolysis, but these are insoluble 
and may be removed from the selenic acid solution by filtration. The best 
efficiency yield, amounting to 87 per cent,, was obtained with a low current- 
density at. the, kathode, room, temperature) anda thin layer of lead selenate 
upon the kathode. |The best current-yield, amounting to about 18 per cent,, 
was obtained with a,Jow current-density, a hot solution (65°.C.), and.a large 
amount of lead selenate upon the kathode. Only small amounts of seélenic 
are formed from lead | in the anode. Ss. P. 


‘Rapid of Metals... Andimony and Bin. $, 
Sand. (Chem. Soc., Journ. 98. pp. 1572-1592, Aug., 1908.)—When a sul- 
phuric acid solution or suspension of an antimony salt, in which the concen- 
tration of the acid is oné part by volume to one’ part of water, and to Which 
a small proportion of hydrazine sulphate has been added, is electrolysed in 
the author’s apparatus at a temperature of 100° C. at an auxiliary potential 
of 0°65 volt, the Sb disappears from solution completely witha idity 
which is quite. sufficient for. the purposes rapid electro-analysis... 
titative results are thus obtained ; there is no occlusion ef pon-electrolytes i in 
the deposit, even in the presence of small amounts of chloride, and the high 
temperature prevents the formation of antimony hydride. In the quantitative 
deposition of tin the expedient adopted is to. deposit: frstin the presence only 
of sulphuric and oxalic acids. ..The greater part of the-tin thus appears.in a 
beautiful silvery form) which corresponds ‘with a high electrode -potential, 
thus ensuring a high supertension. At the same-time most of the oxalic acid 
is removed by oxidation ‘at the anode. Hydrochloric acid and hydroxylamine 
hydrochloride are then’ added, ‘by which the teduetion of the stannic com: 
ere is greatly facititated, and the last traces of tin are quickly 

€ purpose of the hydroxylamine is, to the anode froin 
the nascent Cl which would otherwise be formed. Since Sn is not deposited 
below an auxiliary potential of 0°8 volt, whereas Sb can be deposited at 
0°65: volt, quantitative. separations ef Sb from Sn can be carried out. For 
expecimental, details..and discussion of, various: theoretical, points the 
original .paper,.should be: consulted. description, of, an apparatus, in 
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which the rotating anode is surrounded by a diaphragm, and which is so 
made that the whole of the anolyte can be washed into the kathode Compart- 
(1907).} 


1788. Electrolytic of Nitric Acid. Shinn. 
Chem: Soc., Journ. 80. pp. 1878-1881, Sept., 1908. Contribution from the 
John Harrison Lab. of i The experiments of the author on the 
electrolytic reduction of nitric acid to ammonia at copper kathodes would 
seem to prove that the reduction takes place simultaneously with the pre- 
cipitation of the copper, and that the slower the precipitation the more 
complete is the reduction. If all the copper is precipitated from solution 
before reduction is complete, the last traces of nitric acid will not be reduced 
by further passage of the current. If a rotating anode is used the rotation 
deposit. Abstract No. 8 6148 (1904).) 
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5. pp. 927-978, Aug. 25,1908. From the Inst. f. physikal. Chemie u. Elektrochemie 
a. techn. Hochschule, Karlsruhe.)}—This paper gives a summary, partly of results 
which have already been published in other journals, and partly of results which 
have not yet been published and are still being worked out. It is divided 
into the following sections ; 1. Electrolysis of solid barium chloride and the theory 
of Daniell cells containing solid electrolytes. 2. Electrolysis of solid alkali salts. 
8. Gas cells with solid electrolytes. 4. Electrolysis of porcelain. 5. Forces existing 
at the contact surfaces of (a) solid electrolytes, (6) solid salts and their saturated 

P, 


pp. 201-228, Aug., 1908.}—A theoretical paper in which ‘the author 
tinge forward @ dual equation of state. The paper is not suitable for abstraction. 
F. J. B. 
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